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IN ITS VARIOUS FORMS the plum is more widely 
distributed throughout the country than any other 
tree fruit, though in value the plum crop is exceeded 
by that of four other fruits — the apple, peach, orange, 
and grape. The great range of distribution, how- 
ever, is mainly incident to the great diversity that 
occurs in the species of native wild plums, culti- 
vated horticultural varieties of which are found in 
almost every nook and corner of the country. 

Though the native plums give vastness in range of 
plum culture in general, it is the domestica or Euro- 
pean varieties, the Japanese sorts, and those that 
have originated as hybrids between Japanese and 
native plums that constitute the commercial indus- 
try. Prunes are included in the domestica or Euro- 
pean group. Some of the Japanese and hybrid 
varieties are grown very widely, possibly as widely 
as the varieties of any one species of native plum. 

Though this bulletin is regional in its direct appli- 
cation, it has to do with a very large part of the plum 
and prune industry, as practically two-thirds of all 
the plum and prune trees in the country are in 
California, Oregon, Washington, and Idaho. 
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PLUM AND PRUNE GROWING REGIONS 

T^HE AEEA which may be utilized for the culture of plums and 
prunes in the Pacific States is very much limited when compared 
with the gross area of these States, as orcharding is restricted to till- 
able lands that are under irrigation or to locations where the winter 
rainfall is sufficient for the needs of the trees. 

These requirements have resulted in limiting the commercial grow- 
ing of this crop to certain sections, although in those sections plums 
and prunes are among the most important fruits produced. These 
sections, widely separated in distance and in climatic conditions, are 
discussed here separately as far as possible. Natural geographical 

1 In this bulletin the plum and prune are considered one fruit, and botanically the Euro- 
pean or domestica plum and the prune belong to the same species, Prunus domestica The 
< ultural methods are the^ same, but the methods of harvesting and handling the fruit are or 
may be different, depending on the use to which the fruit is put. The use of the terms 
* plum ' and 4 prune" dates back for several centuries. The words come from different sources 
one being Anglo-Saxon, the other French. Originally they doubtless were synonymous in 
meaning. At what date the term "prune" was first used to designate a "dried plum" or a 
plum capable of being dried into a product having certain desirable characteristics is uncer- 
tain ; however, this term has come to signify a plum which is capable of being dried without 
fermenting when the pit is not removed. The term also signifies the dried as well as the 
fresh fruit A prune, therefore, is substantially a variety of plum which possesses certain 
peculiar characteristics. Most plums, if dried with the pits remaining in them would 
ferment m the process. Prunes, in the fresh state as compared with plums, possess a firmer 
flesh, a higher content of sugar, and frequently a higher acid content ; in other words a 
prune is a plum having these characters in a more marked degree than other plum varieties 
Large quantities of fruit which could be dried to prunes are sold in the fresh state : they 
are then handled in the same way that plums are handled. Plums are sometimes dried after 
the pits are removed, but the product is called "dried plums," not "prunes." In case of 
varieties that can be dried to prunes, the fruit in the fresh state, as indicated above, is 
often called a prune ; and in some instances the word "prune" is a part of the variety name 
as the Italian Prune or German Prune. ' 
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divisions are used for boundaries of the regions where phases of the 
industry, such as marketing and cultural methods, differ sufficiently 
to warrant separate consideration. 

The boundary of each of these regions to which some phase of the 
industry is peculiar is determined largely by prevailing tempera- 
tures, although, within a given region, soil conditions and the avail- 
ability of water for irrigation result in considerable divergence in 
methods of carrying out details in orchard management. Although 
this crop (plums and prunes considered collectively) may be found 
in home orchards of all sections of the Pacific States, four geo- 
graphical districts may be said to include the principal commercial 
producing areas of this fruit. These are (1) the San Francisco Bay 
and central California coast counties, including the Santa Clara, 
Napa, and Sonoma Valleys and their tributary valleys and adjacent 
foothills; (2) the interior valleys of central California, including 
the Sacramento, San Joaquin, and tributary valleys, and the border- 
ing slopes and foothills; (3) the principal river valleys and the 
adjacent rolling lands of western Oregon and western Washington, 
including the Willamette, Columbia, and Umpqua Eiver Valleys; 
and (4) the irrigated valleys of southeastern Washington, north- 
eastern Oregon, and the Snake Eiver Valley region of Idaho. With 
this last section is included also the region of east-central Washing- 
ton and the bordering portion of Idaho known as the Palouse region, 
which lies in the same geographical district as southeastern Washing- 
ton, although cultural practices differ decidedly in the two sections. 

Plums are grown commercially also in southern California, prin- 
cipally in Los Angeles and Kiverside Counties, but here they are 
not among the more important fruit crops. In the four divisions 
specified there is produced almost the entire commercial output of 
plums and prunes in the Pacific States, although the plum is widely 
planted for home use, and a large list of varieties is represented in 
the home orchard in all fruit-growing localities of these States. 

In each of the four main districts some phase of plum culture is 
practiced which is for the most part distinct from that of the other 
districts, these differences being made necessary by the peculiar cli- 
matic conditions of the district. The main features in the culture 
of this crop that are peculiar to each district may be summarized 
as follows: 

(1) The San Francisco Bay and central California coast counties include the 
principal centers in this country for the production of the Agen, commonly 
called the French prune or Petite prune, and of the Imperial Epineuse prune. 
In this district these varieties are grown in far greater quantity than all other 
varieties combined, and owing to the warm, dry fall climate the crop of prunes 
may in most seasons be dried in the open air. The larger portion of the 
orchards in this district is under irrigation. 

(2) The interior valleys of California produce plums both for shipping fresh 
and for making into prunes. Practically all the varieties of plums and prunes 
grown in the Western States are represented here. Most of the acreage in 
this district is under irrigation. 

(3) In western Washington and western Oregon the Italian Prune and the 
Agen are the only varieties of wide commercial importance among the rather 
small list grown, the Italian Prune being decidedly the more important of the 
two. The entire output of prunes is dried by artificial means. Practically all 
the orchards of this district are grown without irrigation. 

(4) In the district east of the Cascade Mountains, including southeastern 
Washington, northeastern Oregon, and Idaho, the Italian Prune is by far the 
most important variety, almost the total crop being shipped fresh to distant 
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markets. The entire acreage in this district is under irrigation except in the 
Palouse region, where the Italian Prune is the only commercial variety and 
all orchards are maintained by dry-farming methods. The fruit in the Palouse 
region is usually dried into prunes by artificial means, but some fresh fruit 
is shipped to distant markets. 

For convenience in describing the commercial distribution, the pre- 
vailing cultural practices, and the economic conditions in plum cul- 
ture, the district above-mentioned are considered separately. 

SAN FRANCISCO BAY AND CENTRAL CALIFORNIA COAST COUNTIES 

The first district includes the cultivated areas of the Santa Clara, 
Sonoma, and Napa Valleys and their tributaries, or the valley areas 
of Santa Clara, San Mateo, San Benito, Sonoma, and Napa Counties. 



Figuke 1. — Orchard of Agen {French prune) prunes growing in a fertile valley 
soil, Healdsburg, < 1 alif. 


Varieties for prune making are grown throughout these valleys and 
to some extent throughout the adjacent lower slopes and foothills, 
with centers of production near San Jose, Napa, and Healdsburg. 
A few plums for the fresh market are grown here, and a few are 
grown for canning (fig. 1). 

Since 1875 plum and prune planting in this district had gradually 
increased up to a few years ago, except for a few interruptions due 
to low prices of the product. During the past few years new plant- 
ings have been light, and almost all of the orchards are now in 
bearing. 

The Santa Clara Valley, the first center of the prune industry in 
this country, is still the principal center of production, with more 
than half the prime trees in the district, mostly in Santa Clara 
County. Nearly one-fourth of the prune trees in this district are 
in Sonoma County. 
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The soils devoted to plum and prune production in these valleys 
are, for the most part, the deep fertile loams and sandy loams which 
are darkened by a moderate humus content and are easily handled, 
productive, well-drained, and enduring in nature. Small areas of 
adobe soil are found, and in certain sections the soil moisture be- 
comes excessive in some years, requiring drainage for the most 
satisfactory tree development. The summers are long and warm, 
and, as in all fruit-growing sections of the Pacific States, the summer 
rainfall is exceedingly light through the plum-growing season. Ir- 
rigation is practiced wherever water is available and facilities for 
its application have been provided. During the period for drying 
fruit, in September and early October, occasional interruptions are 
caused by rains, which make it necessary to stack the drying trays, 
and even with this precaution loss of fruit is not always avoided 
and is sometimes considerable. With ordinary caution, however, 
in most years the crop may be dried in the open with but little, if 
any, loss. As an insurance against damage by rains, artificial driers 
were introduced a number of years ago, and now about one-half 
of the crop is dried artificially. The temperature throughout the 
prune-growing sections of this district is very much the same 
through the fruit-growing season, except that the daily range is 
somewhat greater during the warmest part of the summer in the 
portions of the main valleys which are farthest from San Francisco 
Bay. 

Aside from the Agen, which is the principal variety in all sections 
of this district, the Imperial Epineuse is grown to a considerable 
extent in the Sonoma Valley, especially in the plateaus bordering the 
valleys near Healdsburg. Throughout the district the Sugar and 
the Standard are varieties of some importance. The culture of 
plums for shipping fresh is not an important industry here, mainly 
owing to insufficient warmth during the early summer to ripen them 
so that they may be marketed in competition with the plums from 
sections where they ripen earlier. In some localities of this district 
there is also a lack of water for irrigation, which is needed to produce 
fruit of the larger sizes suitable for shipping. 

INTERIOR VALLEYS OF CENTRAL CALIFORNIA 

The interior valley district includes the Sacramento and San 
Joaquin Valleys of California and their bordering slopes and tribu- 
tary valleys. Plantings, which total more than 5,000,000 trees, are 
found in all localities of this district where plums and prunes are 
cultivated, with three-fourths of the plantings in the Sacramento. 
Valley. The largest centers of production are the Loomis-Auburn 
section of Placer County, the vicinity of Vacaville in Solano County, 
the Hood-Walnut Grove section of Sacramento County, in Tulare 
County along the Feather Eiver in Sutter County, and near Chico in 
Butte County. One-third of the plum trees in this district are in 
the two first sections mentioned. Fresno, San Joaquin, and Kern 
Counties also have a large acreage devoted to this fruit, and all other 
counties of the district include it among their fruit crops. 

The plums that ripen first in the Pacific States are produced in 
the plum-growing sections of this district where there are extensive 
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plantings of early-maturing varieties. The first harvests are made 
in the southern end of the San Joaquin Valley near Bakersfield and 
a week or so later in the foothills of Solano County, near Vacaville. 
Fruit of the earliest varieties is shipped to eastern markets during 
the latter part of May. The harvest in the foothills of Placer County 
starts but a few days later and is followed closely by that in the 
sections throughout the main valleys. 

While the low winter temperatures are approximately the same 
throughout the district, the localities where the earliest fruit is pro- 
duced are naturally protected in the spring from the cool, moist 
breezes, which sweep through the main portions of the lower valleys, 
and their surface soils are well-drained and friable, and absorb heat 
well. These conditions result in the early blossoming of the trees 
and the rapid development of the fruit. 

Plums both for fresh shipment and for prune making are grown 
extensively in all the fruit-growing centers of the district except in 
Placer County, where the entire output is fresh fruit, and in the 
Hood-Walnut Grove section, where almost the entire output is fresh 



Figure 2. — A plum orchard on delta land in the lower Sacramento Valley, 
Calif. Note the close planting and vigorous growth of the trees. A small 
portion of the river levee is shown at the left. 


fruit. Aside from these localities, which are the most important sec- 
tions in California for the production of plums for fresh shipment, 
the Vacaville section is the center of heaviest production. Over 
nine-tenths of the plum trees of this district are of bearing age. Vast 
areas suitable for this fruit are now occupied by annual crops or are 
not under cultivation, a result largely of tlie lack of irrigation 
systems. 

The soils devoted to plum culture in this district are those of the 
deep, fertile, alluvial types in the valley bottoms (fig. 2). In the 
higher lands there is a wide range of type varying from heavy deep 
loams to sandy and gravelly soils, where the underlying stone is some- 
times covered with only a shallow layer of tillable earth. Soils under- 
laid near the surface by hardpan, which occupy broad areas in the 
main valleys, are avoided almost entirely for varieties for prune 
making and are naturally unsuited to varieties for fresh shipment. 
Soils derived from granite and some types of sandstone, such as are 
sometimes found in the rolling foothills bordering the large valleys. 
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are fertile and well-drained and are in demand even where the 
stratum of tillable soil is not deep. 

Notable among the nonirrigated sections is the rolling area near 
Vacaville, in Solano County (fig. 3), where the foothill soils are 
derived from and underlain with sandstone. If properly tilled, these 
soils are sufficiently retentive of moisture to produce profitable crops 
of fruit without irrigation. As no water is available for irrigation 
in this section, dry-farming methods are practiced, and the earliest 
ripening fruit is grown. 

In this district the summers are long, hot, dry, and well suited 
to the early ripening of pluins as well as for the satisfactory develop- 
ment of prunes. As a rule the summer drought continues well into 
the autumn, so that prunes may be dried in the sun without loss 
from fall rains. However, the fear of damage by fall rains has 
resulted in the construction of dehydrators, which now care for the 


Figure 3. — Plum orchards on the rolling lands near Vacaville, Calif. The 
season's earliest fresh-fruit shipments to eastern markets are made from 
orchards on these lands. 

drying of a part of the crop. The early warmth in the spring causes 
the trees to blossom early, and some injury by frost, at least to the 
early blooming varieties, is not uncommon in the lowlands. Here 
the annual rainfall varies considerably from year to year, but there 
are no rains during the fruit-growing season. Irrigation is there- 
fore imperative in the shallower soils and highly desirable on the 
deeper valley soils not moistened by subirrigation. In some places 
in the Hood-Walnut Grove section of the lower Sacramento Valley, 
orchards are usually plentifully supplied with moisture by subirri- 
gation. 

As in the valleys near the coast which have just been discussed, the 
Agen variety is by far the most important for prune making, al- 
though orchards of the Imperial Epineuse, Standard, Sugar, Sergeant 
(Robe de Sergeant), and a few others are occasionally found. Almost 
all varieties of plums grown commercially in the Pacific States for 
fresh shipment are found here in considerable quantities. 
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WESTERN OREGON AND WESTERN WASHINGTON 

The principal commercial plum -growing centers of western Oregon 
and western Washington lie in the cultivated areas between the 
Cascade and Coast Ranges in western Oregon and west of the Cas- 
cade Mountains and the Puget Sound section of Washington. Until 
the late eighties plum growing was a minor industry in this district, 
but about that time it became popular and most of the older orchards 
were established. Plantings had not greatly increased until within 
the past 20 years, when many orchards have been established or old 
ones enlarged. 

The principal sections where plums are found are in the vicinity 
of the Williamette River in Polk, Marion, and Yamhill Counties, with 
centers near Salem, Dallas, and Newberg, and in the Roseburg-Riddle 
section of the Umpqua River Valley in Douglas County, where the 
plantings are about the same in extent as in the different counties 



Figure 4. — A prune orchard in bloom in a rather narrow valley location, 
Umixiua Valley, Douglas County, Oreg. 


farther north just mentioned. More than three-fourths of the prune 
trees in western Oregon are in these four counties. 

In western Washington the principal plum-producing section is the 
Vancouver-Camas-Washougal section of Clark County. 

The greater portion of the orchards in the Umpqua Valley are in 
the bottom lands near the river, while in the Willamette River Valley 
region the rolling lands have been as much favored as the low valleys 
for prune production (fig. 4). Many growers have given prefer- 
ence to the broken, rolling lands which reach 500 or more feet above 
the river bottom (fig. 5). In the prune-producing sections of Wash- 
ington just mentioned, both the flat lands near the Columbia River 
and the rolling lands extending back several miles from it and in the 
Pu<ret Sound region are used. 

Many soil types are represented in the orchards of this district. 
Through the sections in Oregon brownish or reddish clay loams pre- 
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dominate, with subsoil heavier in texture but of the same material, 
which has been derived from the basalt rock with which it is under- 
lain. In the lower valleys, notably that of the Willamette River, the 
humus content is rather high and the soil is loosened and darkened 
by it. This soil is deep and retentive of moisture. Through the red 
and brown soils of the rolling orchard sections the humus content is 
low, and the surface soil dries out rather quickly and is sticky when 
wet. When cultivated while too wet, it forms compact clods which 
are very hard when dry, but if this soil is tilled when in proper 
condition it works up into a light loam of excellent quality. 

The surface soils in the plum-growing sections of southwestern 
Washington are, for the most part, sandy or gravelly loams, light 
brown, brown, and gray in color, underlain at a varying depth of 
about 3 feet and over with a deep stratum of very coarse gravel. 



Figure 5. — A typical site of a prune orchard in the broken rolling section of 

northwestern Oregon. 

This soil is easily tilled but is not retentive of moisture because of the 
excellent subdrainage. In the prune-producing sections farther 
back from the Columbia River the subsoils are finer in texture and 
more compact, and therefore more retentive of moisture. Soils built 
up by washings from the Columbia River and similar soils of the 
rolling section to the northeast of Vancouver Lake in Clark County, 
Wash., are deep, fertile, fairly retentive of moisture, and are prized 
for prune production (fig. 6) . 

In this district the rainfall is heavy during the fall, winter, and 
early spring, but drought prevails during the summer, the same as 
in most cultivated areas of the Pacific States. Almost no irrigation 
is practiced in this district, although the need for moisture is ap- 
parent during the late summer throughout most of the large orchard- 
ing areas, especially in rolling sections where the humus content is 
low and in places where the substratum of coarse gravel comes to 
within a few feet of the surface. There is some variation in the 
length of the dry season in different years. The rains sometimes 
start while the prune harvest is in progress and occasionally con- 
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tinue ill the spring until the trees are in blossom. Injury to the crop 
results in either case. 

Low temperatures have caused serious injury to the trees in north- 
western Oregon and southwestern Washington, at least in the low- 
lands. The summers in this district are warm, but several degrees 
cooler than in the central California valleys and somewhat cooler 
than in the plum-growing centers of the valleys of California near 
the coast or of those of eastern Washington, eastern Oregon, and 
Idaho. 

No plums are shipped fresh to the eastern markets from this dis- 
trict because of the moist atmosphere at harvesttime, with the re- 
sulting prevalence of brown rot. Although the major portion of the 
crop is dried, large quantities of fruit are canned fresh. The canned 



Figure 0. — A comparatively old orchard of the Italian Prune in Clark County, 
Wash., near Vancouver. Trees planted 20 by 20 feet. The orchard has been 
well fertilized and tilled and produces well. 


plum is an excellent product and is gaining in popularity. The total 
output of prunes is cured artificially, owing to the moist fall weather, 
which makes open-air curing impracticable. 

The planting of plums has been confined largely to the Italian 
Prune variety, although a number of orchards of the Agen (or the 
Petite prune, as it is commonly called in the Northwestern States) 
are found. The proportion of the Agen prune is greater in Oregon 
than in Washington, especially in Douglas County. There are a few 
orchards of Sugar, Imperial Epineuse, and Standard prunes, but the 
output of these varieties is not important at present, 

EASTERN OREGON, EASTERN WASHINGTON, AND IDAHO 

The planting of commercial orchards of plums in the district em- 
bracing eastern Oregon, eastern Washington, and Idaho has been 
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confined almost, entirely to the irrigated valleys, with important 
centers of production near Walla Walla, Wash.; the Milton-Free- 
water section of Walla Walla County, Wash. ; in Umatilla County, 
Oreg.: the Yakima Valley in Yakima County, Wash.; and the 
Weiser-Emmett-Boise section in southwestern Idaho. Prunes are 
grown commercially, but not very extensively, in northern Wasco 
County, Oreg., near The Dalles, in eastern Whitman and southeast- 
ern Spokane Counties, Wash., and the -bordering portion of Idaho, 
known as the Palouse region. There is no water available for irriga- 
tion in the last two sections, but orchards are maintained by dry- 
farming methods. Since the early nineties, when the major portion 
of the oldest plum orchards of this district were established, the 
growth of the industry has been slow until within the last 20 years, 
when extensive plantings were made. The Walla Walla, Milton- 
Freew^ater, and Yakima sections are centers where extensive new 
plantings were made during and following the World War. The 
increase is less marked in the fruit-growing portions of Idaho. But 
little planting has been done in any of these sections during very 
recent years, and now over 95 percent of the trees are of bearing age. 

The soil in which fruit is grown in this district is, for the most 
part, a fertile, friable, easily tilled sandy loam of varying depth 
and organic content. It is everywhere sufficiently deep for good 
tree growth, and in some places, notably in the Yakima Valley, it is 
exceedingly deep. The surface soils are open and well drained, and 
the subsoils in most places are composed of stratified materials and 
are well drained also. 

The sections from which plums are shipped from this district are 
semiarid to arid in nature. The summers are somewhat shorter than 
in the plum-growing sections of western Washington, western Ore- 
gon, and California, and the days are hotter than in western Oregon 
and western Washington, with the daily range of temperature 
greater. The rainfall is light, nearly all of it occurring from Sep- 
tember to April. The total precipitation is considerably less than 
in the other districts described, except in the Palouse region. The 
fruit reaches good size and, owing to dry weather w T hich usually 
prevails at harvesttime, may be successfully shipped to distant 
markets. 

In the Palouse region, where the prevailing summer temperatures 
are low, the rainfall light, and only moderate cultivation is given, 
the fruit is usually below the sizes sent to the market fresh. A por- 
tion of the fruit from this region is shipped fresh when the prices 
for fresh fruit are high or the fruit for the season is above the aver- 
age in size. 

As in the sections farther west, the Italian Prune is by far the 
most widely used variety and the best for general planting. A con- 
siderable number of orchards of Pond, Tragedy, California Blue 
(Vacaville), Standard, and a few other varieties are found. The 
greatest acreage of varieties other than the Italian Prune is found 
in the Yakima and Walla Walla sections. In the Yakima district 
Japanese varieties or Japanese-American hybrids are grown to some 
extent, and the acreage devoted to them is increasing. Until recent 
years these varieties were grown in an experimental way only. 
Santa Rosa, Climax, and Burbank are the most popular of these 
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varieties. In southern Idaho the Italian Prune is grown practically 
to the exclusion of others. 

The harvest of the Italian Prune for fresh shipment in this dis- 
trict starts about August 10 in the section near The Dalles, Oreg., 
and is followed in a week or so by that from the main irrigated 
centers. 

In case of an unsatisfactory market for fresh fruit or if the fruit 
is small in size, a part of the crop is dried. All fruit for drying is 
processed by artificial means, the work often being done in central 
desiccating plants rather than in the small individual orchard driers. 

CHOICE OF LOCALITY AND SITE FOR A PLUM ORCHARD 

The plum is adapted to a wide range of soil and climatic condi- 
tions and is found in all sections where fruits are grown in the Pacific 
States. Prevailing temperatures in fruit-growing sections of this 
region are for the most part suited to commercial plum culture ; 
though the rainfall is sparse during the summer, irrigation being 
necessary in some localities After the establishment of means of 
transportation through rural districts to central markets and the 
providing of means for irrigation, some points which require con- 
sideration are the selection of the proper soil type, the contour suit- 
able for orcharding, and^the locality where temperatures are con- 
genial to the development of the variety the orchardist wishes to 
plant. Varieties grown for early fresh-fruit shipment are usually 
not types which sell well in the market with later maturing varieties 
and therefore should be planted where natural conditions favor 
their early ripening. Also, varieties grown for their dried product 
must be planted in places having a long growing season. Where 
fruit is for fresh shipment, not only the size of fruit must be con- 
sidered but also the possibility of loss from brown rot. The climate 
must be sufficiently free from moisture at harvesttime to insure the 
fruit arriving in market without loss from decay in transit. The 
choice of a location and site for an orchard is then largely dependent 
upon the particular market in which the grower wishes to sell his 
product. 

SOILS 

Plums are not particularly sensitive as to soil, provided it is rea- 
sonably deep and fertile. They are found growing on a great num- 
ber of soil types. The Japanese or American-Japanese hybrids, 
which make up a large acreage of plums grown for fresh-fruit ship- 
ment in California, will succeed on a soil more shallow and some- 
what thinner than varieties of the Prunus doinestica group, especially 
those which are grown for prune making. For the latter, only deep, 
fertile, well-drained land should be used, the heavier clay loams being 
preferable to the sandy loams. Soils which are underlain near the 
surface with hardpan should be avoided for plum culture. 

Plum plantings for the most part have been made on soils derived 
from volcanic materials which have been laid down by sedimentation 
through the irrigated sections of Idaho, Washington, and Oregon; 
on the residual reddish clay loams and dark valley soils which have 
been filled in by washings from this type in western Washington 
and western Oregon; while in California, where the culture of this 
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fruit has been greatly diversified, many different soils are used. 
However, for the production of prunes, plantings here are confined 
almost entirely to the deep, dark, heavy loams such as are preferred 
by pear growers and which have been washed into the valleys from 
the surrounding hills. All varieties of plums for fresh-fruit ship- 
ment are grown in the valleys as well as on more upland soil, while 
those grown for their dried fruit are seldom planted on the more 
shallow uplands, where early shipping plums do well and have been 
extensively planted. For plums for fresh shipment, the more shal- 
low, upland soils are not used except under irrigation or unless the 
soil type is such that it is very retentive of moisture, since a liberal 
supply of soil moisture is essential to the development of the large 
sizes demanded by the market for early plums. Notable among non- 
irrigated, rolling lands where plums for fresh shipment are grown 
is the rolling, hilly country lying in the immediate vicinity of 
Vacaville, Calif. Here the friable sandy loam, which is residual in 
origin, is well drained and open and warms quickly in the spring, 
and the subsoil and underlying sandstone, from which the soil has 
come through disintegration, is retentive of moisture, making natural 
conditions highly suited to the early ripening of fruit. In .this region 
the summers are hot and dry, but the soil moisture is sufficient to 
bring a moderate crop of fruit to a desirable marketable size. Under 
these conditions the crop ripens several » days earlier than in the 
immediately adjoining lower valley, where the deep fertile soil is 
more compact and slower in warming up in the spring. On the thin- 
ner soils of the hills, however, the tree growth is less than in the 
valley, and the crops are not so heavy as m the deeper soil. 

Placer County, Calif., is situated on the western slope of the Sierra 
Nevada foothills, where the soil as a rule is not deep and is low in 
organic matter, but is open, friable, well drained, and under good 
cultural methods retentive of moisture. It is derived by the weather- 
ing of granite bedrock and is a sandy, gravelly loam, varying con- 
siderably in depth. Outcroppings of granite occur occasionally 
through the orchards, while good soil to the depth of 6 feet or more 
is commonly found. While plum growing is extensive in each of the 
localities just described, varieties for prune making have been planted 
very sparingly. 

In the deep fertile alluvial soils in the Sacramento Valley plums 
for both fresh shipment and drying for prunes are grown side by 
side with equal success. Here the climatic factor is the one which 
influences the planter most in his choice of crops. In the interior 
valleys, where the climatic and marketing conditions are suitable, 
both plums and prunes are widely grown. On soils of the same 
general nature in the valleys near the coast climatic conditions cause 
a later harvest of plums for fresh shipment, and as a result they are 
but sparingly planted. Here prune production is the most exten- 
sive phase of fruit culture. 

The principal soils used for plums in western Washington and 
western Oregon are the deep, enduring types, of both residual and 
sedimentary origin. In these soils the organic content is low except 
in the river bottoms, and when dry the soil is hard and difficult 
to cultivate. In a few smaller centers the soils are shallow, inclined 
to be heavy, and not conducive to a large tree growth or regular pro- 
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duction of good crops. In the eastern part of these States and in 
Idaho, orchards are found mostly in the deep sandy loams of sedi- 
mentary origin where the settling of volcanic material has been an 
important factor in the formation of the surface soil, as in the 
Yakima Valley of Washington. These grayish mellow soils are 
easily tilled, very fertile, and fairly retentive of moisture when well 
cultivated. Where they are of sufficient depth they are suited to 
plum and prune production, as both good size and a development 
that insures a good dried product are obtained. 

Strata of hard, compact material or hardpan are often found 
within a foot or two of the surface in some types of sedimentary 
soils. The grayish open surface soil in such places is usually fertile 
if an excess of alkali is not present, but the greatest care and judg- 
ment should be used in selecting a site in such soils. In localities 
where a hard stratum of subsoil appears there is danger of selecting 
a site where the soil is of so little depth that it will become water- 
logged by the settling of the moisture into the low places in the 
hardpan. Or one may find a soil which does not provide sufficient 
depth for normal root growth for plum trees. When planted on 
fertile shallow soils underlain with hardpan, trees often grow well 
for a few years and produce fairly well while young, but an un- 
profitable crop of fruit or the loss of trees often follows by the time 
full production should have been reached. 

Soils rich in nitrogen may cause a thrifty growth, but those well 
balanced in available plant food are necessary for the regular and 
continued production of large sizes of well -developed fruit. While 
the size of the fruit for fresh shipment can be regulated to a con- 
siderable extent by the manipulation of irrigation water, fertile soils 
are necessary also for the proper growth and development of fruit. 
Excessive irrigation often causes poor tree and fruit development, 
and planting on poor soil results in a crop of small fruit which will 
prove unprofitable, since within the variety prunes are classified 
almost entirely as to size when placed on the market. 

CLIMATIC CONDITIONS 

The plum will thrive where winters are cold and will withstand 
hot summers, drought, and heavy rainfall as well as or perhaps 
better than other common deciduous fruits. Frequent and sometimes 
heavy losses are sustained in some localities, however, from injury 
to the blossoms by late spring frosts. Some varieties of the Japa- 
nese group in common cultivation blossom early in the spring, often 
several days or weeks before the last frost occurs, while the varieties 
of the domestica group, usually blooming considerably later, are 
seldom injured by frost. Practically all sections of the Pacific States 
where plums are grown commercially are visited occasionally by late 
frosts, although small areas of somewhat elevated rolling lands are 
considered to be free from any considerable loss from them. While 
the plum tree will withstand a heavy rainfall, rainy and foggy 
weather during blossoming time hinders pollination, and rains dur- 
ing harvest favor the growth of fungi, causing the fruit to decay 
and, therefore, seriously hindering both fresh-fruit shipments and 
prune making. For both long-distance shipment of fresh fruit and 
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for drying, which are the principal objects of plum growing in the 
Pacific States, the long, dry, hot summers which prevail are well 
suited. 

In western Oregon and western Washington fall rains and high 
humidity at harvesttime make it necessary to dry fruit artificially. 
Dry fall weather usually permits open-air drying in California, 
although serious damage to the drying crop has resulted from rain. 

Summer rainfall is exceedingly light throughout the fruit-growing 
sections of the Pacific Coast States, but the differences in temperature 
between the fruit-growing sections of these States is sufficient to cause 
wide differences in the practices followed in orchard management. 
For the most profitable production of early plums of Japanese and 
American- Japanese hybrid varieties, the fruit should be shipped be- 
fore the later ripening varieties of the domestica group, which in the 
earliest plum-ripening sections of California is midsummer. This is 
possible only where the spring and summer are warm, as the later 
ripening varieties mature under such conditions before the earlier 
ripening ones in cooler regions. For this reason the cultivation of 
early-ripening plums has been largely confined to the hot interior 
valleys of California. 

The mean spring and summer temperatures of a plum section 
largely determine the type of plum growing carried on there. For 
example, fruit for fresh shipment is largely grown in the hot interior 
valleys, as compared with the cooler Santa Clara, Sonoma, and Napa 
Valleys in California, where fruit for drying into prunes is princi- 
pally produced. In the cooler valleys of California the Agen prune 
is the principal one grown, while in the Northwestern States, where 
still lower mean temperatures prevail, the Italian Prune, planted only 
sparingly in California, is grown almost exclusively. However, 
in a few places in the warmer sections of these States the Agen 
and other varieties of the domestica group are cultivated to a consid- 
erable extent. Temperatures of the principal plum-growing sections 
are given in table 1, compiled from the records of the Weather 
Bureau. 2 

Table 1. — Maatimum, minimum, and mean temperatures, March to September, 
inclusive, for the principal plum and prune producing districts in the Pacific 
States 

[Data for representative plum and prune producing sections of each district, from the summaries of clima- 
tological data for the United States by sections for the different stations, as follows: A, Section 14 central 
and southern California, p. 22-24; B, section 16, northwestern California, p. 16-17; C, section 15 north- 
eastern California, p. 36-37; D, section 17, western Oregon, p. 18-19; E, section 19, western Washington 
p. 9; F, section 20, eastern Washington, p. 10; G, section 22, southern Idaho, p. 5] 

San Francisco Bay and Central California Coast Counties 


Stations 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

San Jose (A) 


(Maximum. _ 
< Minimum 

°F. 
63.8 
43.7 
53.7 

°F. 
69.9 
44.4 
56.7 

°F. 
72.3 
45.8 
60.7 

°F. 
76.9 
48.7 

°F. 
80.9 
52.0 
66.9 

°F. 
79.9 
51.2 
66.7 

°F. 
79.3 
50.0 
64.7 



I Mean 

65.0 




Hollister (A) 


(Maximum.. 

■J Minimum 

64.4 
40.6 
54.5 

69.2 
41.5 
58.2 

71.5 
43.8 
62.3 

77.2 
46.8 
65.9 

81.2 
48.7 
67.2 

79.8 
49.2 
66.7 

79.1 
47.5 
65.6 

[Mean 


2 U. S. Department of Agriculture, Weather Bureau, Climatological Division. Summaries 
of climatological data sections. U. S. Dept. Agr., Weather Bur. Bui. W, vol. 1 1912 
^ ^ Summary of the climatological data for the United States, by sections.' U. S. 
Dept. Agr., Weather Bur. Reprint [Revision of Bui. W] Sect. 14-17, 19-20. [1912-18 ] 
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Table 1. — Maximum, minimum, and mean temperatures, March to September, 
Inclusive, for the principal plum and prune producing districts in the Pacific 
States — Continued 


San Francisco Bay and Central, California Coast Counties — Continued 


Stations 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 



°F. 

°F. 

°F. 

°F. 

°F. 

°F. 

°F. 


[Maximum.. 

63.0 

68.8 

72.9 

79.0 

81.2 

80.' 5 

-80.8 

Napa (B) 

j Minimum. _ 

42.1 

43.8 

47.1 

50.5 

52.8 

52.1 

50.1 

[Mean 

52.6 

56.8 

60.8 

65.4 

67.6 

67.0 

66.0 


(Maximum.. 

67.1 

73.5 

77.2 

83.8 

89.4 

87.7 

85.6 

Ilealdsburg (If) 

^ Minimum _. 

40.5 

43.3 

46.2 

49.4 

50.8 

49.3 

47.7 

[Mean 

52.1 

56.9 

59.9 

65. 9 

68.5 

66.5 

65.7 


Interior Valleys of Central California 


Tulare (C) 

Stockton (C) 

Chico (C) 

Auburn (C)-- - 
Vacaville (<7). 


Roseburg, Oreg. (D) . . - 

Salem, Oreg. (D) 

Vancouver, Wash. (£)- 


Maximum. _ 

69.0 

77.5 

82.4 

91.7 

99.6 

97.2 

88.8 

Minimum.. 

40.8 

44.5 

49.9 

56.1 

60.2 

58.9 

52.7 

Mean 

55.9 

62.6 

68.2 

77.4 

83.0 

80.1 

71.9 

Maximum. _ 

60.9 

67.9 

73.5 

82.7 

88.5 

86.5 

81.8 

Minimum.. 

43.2 

46.6 

50.0 

55.6 

57.0 

56.5 

54.8 

Mean.. 

54.5 

58.9 

64.1 

69.9 

72.6 

72.5 

69.0 

Maximum.. 

66.3 

73.0 

79.9 

89.3 

98.9 

97.4 

88.7 

Minimum. _ 

41.2 

44.8 

49.0 

55.0 

60.2 

58.3 

53.5 

Mean 

55.6 

61.6 

68.4 

77. 1 

83.9 

81.5 

74.6 

Maximum. _ 

62.5 

69.0 

74.7 

85. 1 

91.7 

91.8 

83.5 

Minimum i. 

42.0 

44.7 

50. 1 

55.0 

61.1 

60.3 

54.4 

Mean 

51.7 

56.5 

62.7 

70.8 

76.8 

75.9 

71.0 

Maximum. _ 

65.9 

71.5 

78.5 

84.1 

93.5 

92.1 

86.4 

Minimum. . 

42. 7 

45.4 

48.6 

51.7 

55.8 

55.6 

52.5 

Mean 

53.9 

58.8 

64.2 

71.0 

75.5 

74.5 

70.8 


Western Oregon and Western Washington 


{Maximum.. 
Minimum.. 
Mean 

(Maximum.. 
Minimum. . 
Mean 

Maximum.. 
Minimum. . 
Mean 


57.0 

62. 

1 

68.0 

72.7 

81.0 

81.2 

38. 1 

40. 

1 

44.9 

48.9 

52.6 

52.3 

47.6 

51. 

4 

56.5 

60.8 

66.9 

66.7 

55. 1 

60. 

9 

66.3 

72.0 

79.6 

80.1 

37.9 

41. 

0 

45.5 

49.7 

53.3 

53.1 

46.2 

50. 

8 

55.9 

60.9 

66.4 

66.4 

55.9 

62. 

5 

66.8 

72.7 

79.7 

79.5 

37. 1 

39. 

7 

45.3 

49.7 

53.2 

52.3 

45.7 

51. 

6 

57.5 

62.2 

66.9 

66.2 


Eastern Washington, Eastern Oregon, and Idaho 



(Maximum.. 

54.2 

63.5 

71.3 

77.8 

88.2 

86.7 

75.5 

Walla Walla, Wash. (F) 

^Minimum. . 

36.8 

42.6 

48.6 

53.7 

60.8 

60.2 

52.3 

[Mean 

45.5 

* 53.0 

59.9 

65.8 

74.5 

73.5 

63.9 


(Maximum.. 

56.5 

66.5 

74.0 

80.9 

88.9 

87.4 

77.3 

Moxie, near Yakima, Wash. (F). 

Minimum. _ 

28.5 

34.3 

42.0 

48.0 

53.1 

51.1 

42.4 

[Mean 

42.6 

50.4 

58.2 

64.6 

71.3 

69.5 

59.9 

Boise, Idaho (G) 

.Mean 

44.2 

50.1 

57.6 

66.0 

72.8 

71.8 

61.9 


Palouse Region, Washington 


Colfax, Wash. (F). 


(Maximum. 
.^Minimum. 
I Mean 


50.8 

60.0 

67.9 

73,9 

82.8 

82.8 

3)0.0 

35.1 

40.5 

44.6 

47.4 

46.5 

40.4 

47. 6 . 

54.2 

59.3 

65.1 

64.9 


84718°— 38— 3 
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Table 1. — Maximum, minimum, and mean temperatures, March to September, 
inclusive, for the principal phim and prune producing districts in the Pacific 


Sta tcs — Continued 


Summary of Averages by Districts 


Maximum: 

San Francisco Bay and central California 

coast counties 

Interior valleys of central California. 

Western Oregon and western Washington 
Yakima and Walla Walla, Wash 

Minimum: 

San Francisco Bay and central California 

coast counties __. 

Interior valleys of central California.. _ 
Western Oregon and western Washington. 
Yakima and Walla Walla, Wash 

Mean: 

San Francisco Bay and central California 

coast counties 

Interior valleys of central California 

Western Oregon and western Washington 
Yakima and Walla Walla, Wash., and 
Boise, Idaho 


Mar. 


0 

64.6 
64.9 
55.7 
53.5 


41. 7 
42.0 
37.7 
32.6 


53.2 
54.3 
46.5 


Apr. 


0 F. 
70.3 
71.8 
61.8 
65.0 


43.2 
45.2 
40.2 
38.4 


57. 1 
59.6 
51.2 


May 


° F. 
73.5 
77.8 
07.0 
72.6 


45. 7 
49. 5 
45. 2 
15.3 


60. 9 
65. 5 
56.6 


° F. 
79.2 
86. 6 
72. 5 
79.6 


48.8 
54.6 
47.1 
50.8 


60. 5 
73.2 
61.3 


July 


° F. 
83.2 
94. 4 
80. 1 

88.5 


51.1 
58.8 
53.0 
57.4 


67.5 
78.3 
66. 7 


Aug. 


° F. 
81.9 
93.0 
80.3 
87.0 


50.5 
57.9 
52. 6 
55.6 


60.7 
76.9 
66.4 


SITE AND LOCATION 

In choosing a site and location for plum growing careful .consid- 
eration should be given to spring frosts, soil drainage, transportation 
facilities, and also to irrigation in sections where it is necessary. 

If spring frosts are common, rolling or sloping land should be 
chosen, avoiding the low, flat plains, depressions, and troughs of 
ravines through which the cold air, like water, flows to lower levels. 



Figure 7, — Sites on a slope where soil and air drainage are better for orchards 
than in the lower portion of the valley in the distance, Emmett, Idaho. 


Even differences of a few feet in elevation often prove of great 
importance in this respect (fig. 7). 

The growth of plum trees on fertile soil washed down through 
ravines encourages the orchardist to continue plum planting there, 
but in such locations the planting of fruits which blossom later in 
the spring would usually result in less loss from frost and no doubt 
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prove more profitable. Orchards occupying the rolling areas bor- 
dering the larger fruit-growing valleys, while more difficult to culti- 
vate, are decidedly more nearly free from frost injury to the blos- 
soms than those on the low flat valleys or the high flat tablelands. 

Where the soil near lakes of considerable size or ocean bays is 
suited to cultivation, only little, if any, loss from spring frosts need 
be feared. In the consideration of sites such places are preferable 
because the water will temper the hot clays of summer as well as 
protect from the cold in spring. The effect of such a body of water 
is well illustrated near the border of Lake Vancouver, not far from 
the city of Vancouver, Wash., where prune production is an impor- 
tant industry and where it is claimed that severe injury to the crop 
by frosts is unknown. The opposite result in regard to frost natu- 
rally obtains along smaller rivers, as here the heavy cold air settles in 
and follows the course of the water. 



Figure 8. — Prune. 1 trees, dead as a result of poor drainage — the fate of trees on 

low, heavy soil. 


Soils which are low, heavy, and in danger of becoming water- 
logged during wet seasons or in which surplus water from irrigation 
collects should also be avoided. While the plum is not so sensitive to 
an excess of soil water as some fruits, small crops and weak trees 
and often loss of trees follow planting in such places (fig. 8). Only 
well-drained soils should be selected. 

The unquestionable advantage of facilities for irrigation in the 
regions where irrigation is practiced prove the need of choosing 
lands where a system is already established or where a water supply 
sufficient for the type of soil under consideration can be made avail- 
able. Both primes and plums are sold largely by their size, and as 
the soil moisture determines to a great extent the sizes of the fruit 
the water supply should not be overlooked. 

The condition of country roads and the proximity of packing 
houses and shipping stations need also to be taken into account. 
While these are not so important where the fruit is to be dried, good 
smooth roads, preferably free from dust and with packing and ship- 
ping facilities close by, are decided advantages to the shipper of 
fresh plums who must send his product to distant markets. 
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VARIETIES 

The ease with which new strains and varieties may be created 
by artificial crossing or by the selection of chance seedlings and the 
patience and intelligence exercised by many western plum growers 
in testing new types have led to the development of a large and ever- 
increasing number of varieties. Many of these varieties have been 
taken into almost every locality where orcharding is not entirely 
prohibited by natural conditions, and the requirements of varieties 
with respect to soil, weather peculiarities, and cultural conditions, 
both natural and artificial, have been determined perhaps more closely 
than for any other of our cultivated fruits. 

Many of the commercial varieties of plums widely planted in the 
Pacific States were originated or first introduced into cultivation 
there, and in most instances in central California. Many new vari- 
eties of promise are now being introduced to the trade. 

In establishing an orchard for the production of plums for the 
fresh-fruit market, it is the practice to plant a number of varieties 
which ripen in succession, so that the fruit pickers may go from one 
variety to another without interruption, thus avoiding the necessity 
of procuring additional help to harvest the varying number that 
ripen at the same time. Where there is a period of a few days be- 
tween the ripening of varieties in the succession, or if a variety fails 
to fruit, considerable confusion and perhaps financial loss results 
from the disorganization of the picking, packing, and hauling crews. 
This emphasizes the importance of selecting varieties for their regular 
bearing habits as well as for quality and appearance of fruit and 
those so suited to the peculiar soil and climatic conditions that they 
fit into the successive ripening scheme. 

Many varieties are partially or entirely self-sterile. When such 
varieties are planted, other sorts which will pollinize them must 
also be planted nearby. At the same time these pollinizers must 
possess desirable qualities for commercial planting and likewise fit 
into the list for successive ripening. With the great number of plum 
varieties, each with its peculiarities as to growth, production, quality 
of fruit, and the broad demands of the grower and the market, the 
choice for planting becomes one of greatest importance to growers. 
For prune making the conditions to be met are not so numerous as 
in the production of fruit for fresh shipment. The selection of a 
variety adapted to the natural local conditions, including soil and 
climate, is the principal problem. Shortage of labor and the loss 
of a little time in harvesting, processing, or delivering to local or 
distant markets cause no such loss or concern to the grower who 
dries his fruit as to the one who must harvest, pack, and deliver 
his fruit to the consumer within a relatively short time or else with- 
stand a severe or perhaps total loss of his fruit by spoiling or having 
his product offered on a market when the price is unsatisfactory. 

The expense^ of picking and packing the fruit, the purchase of 
shipping containers, and the cost of icing and transportation to the 
distant market is relatively considerably higher for the fresh fruit 
than for the dried product. Owing to these expenses the hazards in 
the production of fresh fruit are considered by many to be greater 
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than for prunes, although the high market price for fresh fruit makes 
its culture desirable if natural conditions are favorable to the devel- 
opment of large fruit of good quality. A large number of varieties 
are under cultivation for the production of both fresh and dried fruit, 
although the diversity required for the profitable growing of fresh 
shipping plums has led to the planting of a much greater number of 
varieties for this purpose than for prune production. 

The dates of blooming as well as of ripening of a variety may vary 
from a few days to 3 or 4 weeks from year to year with the different 
varieties, depending on climatic conditions. Slight fluctuations some- 
times occur in the relative ripening dates of varieties, although within 
a given orchard these differences are small. At different elevations 
and under other varying conditions both blossoming and ripening 
dates of a variety may differ considerably even in adjoining orchards. 
The conditions that prevail in low, wet, heavy lands and at high 
elevations tend to cause late blossoming and ripening of the fruit, 
while those that characterize the well-drained soils of low, rolling 
land, especially those of southern and eastern exposure, favor rela- 
tively early blossoming and ripening. 

Considering the principal plum sections in California, in which 
are grown more or less extensively nearly all varieties of plums 
produced commercially in the Pacific States except the Italian Prune, 
harvesting starts during the latter part of May in the lower San 
Joaquin Valley and about a week later in the foothill section near 
Vacayille, in Solano County. In the Vaca Valley, which borders these 
foothills, the earliest harvests are about 1 week later and almost 
simultaneous with the foothill section of Placer County and a few 
days in advance of the main portion of the Sacramento and San 
Joaquin Valleys. 

The principal variety grown for fresh shipment in the other States 
included in this discussion— Oregon, Washington, and Idaho— is the 
Italian Prune. Other varieties grown commercially in these States 
include Tragedy and Pond, with less important plantings of Cali- 
fornia Blue, Standard, and a few others. The ripening dates of these 
varieties in the Pacific Northwest are 3 or 4 weeks later than in the 
plum-producing sections of California. Only a few varieties are 
favored for planting in the Pacific Coast States at the present time, 
although large fruit shipments are made from many other varieties 
that were planted in recent years. 

A few important qualities of the most prominent commercial vari- 
eties growing on the Pacific coast at the present time are here de- 
scribed to guide the orchardist in his choice for future planting. 
These varieties represent three groups or classes of plums: (1) The 
Japanese sorts, those derived from the oriental form known to bot- 
anists as Prunus salicina, including many varieties grown for their 
fresh fruit; (2) those derived from the European form (P. domes- 
tica), which includes the so-called European, domestica, purple, or 
blue plums and to which belong the varieties grown for prunes as 
well as many for shipping fresh; (3) hybrid sorts originated by 
crossing Japanese with native plums, grown for use in the fresh state. 
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VARIETIES OF PLUMS AND PRUNES IN THE PACIFIC STATES 

VARIETIES OF THE PRTTNUS SALICTNA (TRIFLORA) GROUP AND ITS DERIVATIVES OR 

HYBRIDS 

Beauty. — This is the earliest ripening of the commercially grown varieties 
and is therefore a favorite in sections where fruit is produced for the early 
market. Cross-pollination is not essential. The tree is thrifty and inclined 
to bear well and regularly; thinning the fruit is found necessary almost every 
year. The fruit is medium in size, often with considerable variation on the 
same tree. It is very attractive and carries to the market fairly well. This 
is the most popular early ripening variety at present. 

Burbank. — This is one of the principal varieties of the Japanese group grown 
on the Pacific coast. Its harvest comes after the Climax and Maynard and 
just before the Santa Rosa. The fruit is medium in size and quality and 
carries to market exceedingly well. The Burbank is a regular and prolific 
bearer, and unless thinned the fruit is often undersized. The blossoms are 
self-sterile, but appear with those of many other varieties which, if near by, 
are usually sufficient to pollinize it. The ripening season is rather long. The 
tree is thrifty, spreading in habit of growth, and suited to a wide range of 
climatic conditions. This variety is planted for its regular and heavy crop of 
fruit, but it ripens in the middle of the plum-shipping Season, and low prices 
are sometimes received for it. 

Climax. — Fruit large and attractive, but ripens rapidly, is rather soft when 
ripe, and therefore requires considerable care in harvesting and must be hurried 
to market. The blossoms are self-fertile, and regular crops of fruit are there- 
fore expected. 

Duarte.— Fruit very large, of good shipping quality, and has attractive dark- 
red flesh. This is the earliest to ripen of the so-called "blood" plums, but 
one of the latest of the Japanese type of varieties grown for fresh-fruit ship- 
ment. Its blossoms are self-sterile, but appear late, and good crops are ex- 
pected where the trees are planted near other varieties of the same group. 

Formosa. — While among the earliest ripening varieties, its fruit is very large. 
It is one of the most attractive of commercial plums, of excellent eating 
quality, and carries to distant markets exceedingly well. The blossoms open 
early in the spring and therefore are in danger of being injured by frosts and 
are self -sterile. The tree is thrifty and grows to a large size, but is inclined 
to come into bearing late. As a result, many orchards of it have been top- 
grafted to other varieties and its planting has been nearly, discontinued. Good 
crops have been harvested where trees are growing near the Wickson, the 
Santa Rosa, and some other varieties of the Japanese type and when there is 
an abundance of bees. The yield of this variety is usually the best, when it 
is top-grafted on old trees. 

Gaviota.— Fruit very large, attractive, of good eating quality, fair in texture, 
and keeps and ships exceedingly well. The blossoms appear rather late, and 
the fruit ripens among the latest of the varieties of this type and a little 
after midseason for fresh-plum shipments. On account of its firm flesh the 
fruit may be harvested over a long season and if picked when well ripened 
will still reach the market in good condition. The trees are vigorous, prolific, 
and inclined to be regular in bearing if the blossoms are pollinized. Its blos- 
soms are self-sterile, and the trees should therefore be planted near other 
varieties of the same group which blossom at the same time. This variety is 
still popular for planting. 

Kelsey. — Fruit* large, of good eating quality, attractive when well colored, 
keeps and ships well, has a rather long ripening season, and is one of the 
latest of the more extensively grown Japanese varieties. The fruit colors 
well in sections where cool summer breezes prevail and in foothill sections, but 
poorly in the hot floor of the interior valleys of California where fruit for 
fresh shipment is grown extensively. Its blossoms are self -sterile, but it 
usually bears well when planted with closely related varieties. In sections 
where the fruit colors well this variety is now popular for planting. 

Santa Rosa. — This variety is harvested somewhat before midseason, and the 
ripening season is longer than for many varieties of Japanese plums. The 
fruit is large and very attractive, purplish crimson in color, having dark-red 
flesh of fine eating quality, and carries well to market. It blooms early, and 
the blossoms are sometimes injured by frost. It is benefited by cross-pollina- 
tion and on account of late frosts and faulty pollination is inclined to be 
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irregular in bearing. The Wickson and Beauty varieties, blossoming about the 
same time as the Santa Rosa, have been recommended for planting near it 
for pollinizers. The tree is a vigorous, compact, upright grower and should 
be pruned to induce a moderate new growth and an open framework. Severe 
cutting back of the tops causes a long, erect growth of new wood which forms 
a compact top, thus heavily shading the branches and spurs of the old wood 
This is now a favorite among Japanese plums for planting. 

Satsuma.— Fruit of good size, dull red in color, and purplish red flesh. It 
is of good flavor, high in dessert quality, and favored for culinary purposes but 
not for shipping fresh, although a small acreage is grown for this purpose. 
The tree is vigorous, but inclined to bear light crops until it reaches several 
years of age. 

Wickson.— Fruit very large, attractive, good in flavor and dessert quality, 
and carries to market well. It is one of the earliest varieties to blossom in 
the spring, and late frosts often shorten the crop. It requires cross-pollination. 
As it blossoms with but few other varieties, light crops sometimes result from 
lack of other pollen. It is planted more extensively along the Pacific coast, 
probably, than any other variety of the Japanese group. 

VARIETIES OF THE PRUNUS DOMESTICA GROUP 

Agen (French prune or Petite prune) .—The fruit of this variety is perhaps 
the smallest of any of those used for prunes. It is dull reddish purple in color, 
and very rich and sweet in flavor, and has a rather tough skin. As the sugar 
content is high, it dries quickly and easily. The tree is thrifty, a moderately 
vigorous grower, and regular and prolific in its bearing habits. It blossoms in 
midseason for the prune varieties and ripens its fruit late. The fruit clings 
to the tree until after drying starts, which insures against injuries during 
harvest, thereby shortening the period which would otherwise be required for it 
on the drying trays. The planting of this variety exceeds by many times the 
combined area of all other varieties grown for prunes in California, and it is 
of commercial importance in western Oregon and western Washington. Its 
blossoms are self-fertile, and it may therefore be planted in solid blocks, 
although interplanting with the Sugar and Imperial Epineuse varieties has been 
recommended as a benefit to fruit setting. It requires a deep fertile soil for 
the production of good crops of large fruit. Adverse local conditions or over- 
heavy crops result in small fruit. An abundant supply of small fruit, with 
prices on a size basis, is the chief hindrance to a satisfactory market price for 
this variety. 

California Blue. — Called Vacaville in some sections. Fruit ripens in midsea- 
son, is medium to large in size, round, bluish in color, of only fair dessert quality 
and flavor. Its ripening period is rather short. The tree is very prolific, but 
it bears only in alternate years, at least in some localities. Its blossoms are self- 
fertile. The tree is inclined to branch but little, is spreading and open in habit, 
and produces fruit on wood of all ages, making the harvest easy. As yet its 
culture has been confined mostly to a few sections in central California near 
which it was originated, although it is giving encouraging results in central 
Washington orchards. It is not favored for planting at present. 

Clyman. — Ripens earliest among the domestica group of plums on the Pacific 
coast and follows closely the earliest of the Japanese group. It is dark blue 
in color, of medium size, only fair in eating quality, and carries only fairly well 
in shipment. The blossoms are self-sterile, open early, and the trees should there- 
fore be interplanted with other early blossoming varieties. The Tragedy variety 
has been suggested as a pollinizer. Clyman is not a dependable producer in 
most sections, probably on account of lack of pollination and injury by frost. 
The tree is a vigorous grower and favored as a stock for top grafting, but is no 
longer planted for fruit production. 

Diamond. — Fruit large, handsome, rather sour, and second rate in eating 
quality, but its tartness has made it a favorite during late years in eastern 
markets. It is firm in texture and carries well to distant markets. Its fruit 
ripens a little after midseason and is the first purple plum of commercial 
importance to ripen after Tragedy. The wood of this variety makes probably 
the poorest union with the peach stock of any of our commonly cultivated plum 
varieties. 

Giant. — Fruit medium to large in size, attractive in appearance, but lacking 
in flavor and juiciness. Owing to its rather dry flesh it carries to market 
exceedingly well. Its blossoming season is late, and the fruit ripens among the 
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late varieties commonly grown for their fresh fruit. The fruit is about midway 
in size between that of its parents, the Agen and Pond. Like the former the 
tree is vigorous, its blossoms are self -fertile, and it fruits heavily from year to 
year. It resembles the Pond in that the fruit is somewhat lacking in flavor 
and juiciness and is rather coarse. It is not popular for planting at present. 

Grand Duke. — A plum which has been widely tested in plum-growing centers 
of the Pacific States and is extensively planted in California. Its fruit is large, 
firm, not very juicy, has a high sugar content, keeps and ships well, but is 
second rate in dessert quality. The blossoms appear late and require cross- 
pollination. The fruit ripens late and the ripening season extends over a com- 
paratively long period. 

Imperial Epineuse. — Fruit large when compared with that of other varieties 
grown for shipping fresh and larger when dried than that of other varieties 
commonly used for prune making. It is dark red, juicy, of good quality and 
appearance, and excellent in eating quality. Owing to the high prices paid for 
the dried fruit, the larger portion of the crop of this variety is made into prunes. 
The tree is vigorous, but inclined to be a shy bearer in most localities, this be- 
ing due, probably, to the lack of cross-pollination. The Agen and Sugar varieties 
have been recommended for interplanting with the Imperial Epineuse as pol- 
linizers. The tree requires a deep, fertile soil for satisfactory growth. This 
requirement, together with its irregular cropping tendencies, has prevented it 
from being extensively planted in some plum centers. It is at present grown 
to a considerable extent in many places, and in the Sonoma Valley is one of the 
most favored varieties. 

Italian Prune. — Fruit medium to large, dark purple in color, of a pleasing tart 
flavor, and firm in texture, making it first class both for fresh shipment and for 
drying. It is also used largely for canning. It is grown extensively for these 
purposes in Oregon, Washington, and Idaho, where it is by far the most im- 
portant variety under cultivation and one which is still the most extensively 
planted. The blossoms are self -fertile, and therefore it may be planted in large 
blocks without other varieties. It is adapted to a wide range of temperature, 
but requires a deep, fertile soil. 

Jefferson. — Fruit similar to Golden Drop and used for canning, as is that 
variety; it is one of the most popular varieties for that purpose. Although a 
fruit of good eating quality and flavor it is not favored for fresh shipment on 
account of its color. Owing to the very restricted demand for plums for can- 
ning, the demand for trees of this variety for planting has nearly ceased. 

President. — Fruit large in size, very dark purple in color, of fair eating quality 
and texture, ripens among the latest of the purple domestica plums, and carries 
to the market well. The tree is thrifty and inclined to bear regular and heavy 
crops. It is recommended for planting by those who wish to grow late-ripening 
plums for the fresh market. 

Pond. — Called "Hungarian prune" on the Pacific coast. Its fruit is large for 
the commercially cultivated varieties of this group, very attractive, and purplish 
red in color. Its flesh is firm and lacking in juiciness, making it well suited for 
shipping. In eating quality it is only second or third rate. There is a tendency 
for the fruit to form doubles, one side often being imperfect in shape. Such 
fruits are not favored in the markets and are difficult to pack. Its blossoming- 
season is intermediate with other plums and its fruit-ripening season is late. 
The branches make a slender upright growth and are inclined to send out too 
few fruiting twigs and branches. The tree should be pruned to induce a mod- 
erate wood growth and branching. In the interior valleys of California, where 
the summers are hot, the tree is lacking in vigor. There is often a poor wood 
and leaf growth and considerable sunburning of wood and fruit. In States 
farther north, where the summer temperatures are lower, the tree is thrifty and 
productive, with decidedly less injury from sunburning. 

Reine Claude. — Considered one of the best varieties for canning, but on account 
of the small size of the fruit and the light demand for plums for canning, its 
planting has been almost discontinued. 

Sergeant (Robe de Sergeant). — Fruit somewhat below the medium size of 
varieties of this group grown for their fresh fruit. When dried it is about 
medium size among the prunes. Its dark-purple color, becoming almost black 
when the fruit is ripe, and its rich pleasant subacid flavor make it well suited 
for prunes. The tree is thrifty but often fails to bear satisfactory crops, espe- 
cially in the cooler sections. It is considered profitable only on deep fertile 
soil, as elsewhere the fruit is too small. This variety has been grown to a 
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considerable extent in California, although new plantings of it are rare both 
there and in the States farther north. 

Sugar. — Fruit medium in size when compared with other varieties grown for 
fresh shipment, although considerably larger than its parent, the Agen. It is 
dark purplish red in color, juicy, and has a rather tender skin. It is sweet, 
but otherwise second rate in dessert quality. The blossoms appear late, mak- 
ing them comparatively free from danger of frost injury. Being also self- 
fertile, good crops are usually insured. The trees of this variety are inclined 
to be prolific. If the fruit is not thinned, small sizes usually result, and an 
excessive crop is often followed by a light one or a failure the following year. 
The tree is open and spreading and the wood very brittle and inclined to become 
stunted where little pruning is done. Good soil and cultural conditions are re- 
quired for a satisfactory tree growth. When the market price for plums is low, 
the fruit is dried into prunes, although considered only second class for this 
purpose. While less popular at present than in past years, it is still found 
in practically all centers of plum production in the Paciiic States. 

Tragedy. — One of the earliest and best as to eating quality of the domestica 
plums that are grown for fresh shipment and for profitable returns. It is 
grown in most sections of central California from which fresh plums are 
shipped, and to some extent in central Washington. Its fruit is medium in 
size for a domestica, attractive in appearance, and ships well. The blossoms 
are self -sterile, and poor crops often result from this cause. The Clyman has 
been recommended as a pollinizer. 

Yellow Egg. — Fruit large, only fair in eating quality, and rather soft when 
ripe, making it inferior in this respect for fresh shipment. Its golden yellow 
color makes it suitable for canning, but not for selling fresh. For canning it is 
one of the most favored varieties, but the decreased demand for plums for 
canning has resulted in the top-grafting of some orchards of this to other 
varieties. The trees are vigorous and inclined to bear regular and heavy crops. 

POLLINATION 

Among the foremost of the considerations to be given to the plant- 
ing of plum orchards is that of pollination. This is more especially 
true with varieties for fresh-fruit shipment, for many common varie- 
ties grown for this purpose are entirely sterile with their own pollen, 
or the crop may be greatly increased by cross-pollination. To the 
lack of pollination many light crops or entire failure may be attrib- 
uted. In some instances the planting of a variety has been discon- 
tinued on account of poor crops from this cause. 

The most practical means for providing cross-pollination in com- 
mercial orchards is to interplant varieties which may be fitted into 
the scheme of a ripening succession to extend the fruit harvest. In 
the interplanting of varieties it may be convenient to plant the suc- 
cession so as to accommodate fruit-picking crews, but this should be 
done in every case to favor pollination. Only a few rows of a variety 
known to be entirely or to a large degree self -sterile should be planted 
together. Solid blocks of these varieties should never be planted, as 
with self-sterile varieties. For convenience in fruit harvesting, from 
two to four rows of a variety are usually planted together. 

In the selection of a pollinizer, provided more than one variety 
will cross readily with the one to be pollinized, a variety which blos- 
soms with it, having a long blossoming period and regular in bloom- 
ing habits, should be chosen rather than one which tends to blossom 
in alternate years. 

As a group the Japanese varieties and those derived from them 
are considered to require cross-pollination or to be greatly benefited 
by it with the exception of the Climax, which is self-fertile. Among 
the domestica varieties (the only other group represented in com- 
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mercial plum p hinting in the Pacific States), the Tragedy is self- 
sterile, as are also the Imperial Epinense and other less important 
varieties. Several of them, including two important varieties for 
prime production — the Agen and Italian Prune — are self-fertile. 

While varietal tendencies regarding pollination are very decided, 
the percentage of blossoms to set fruit, irrespective of Aveather con- 
ditions, varies Avith the age and thrift of the tree. Where top- 
grafted on older trees, especially if the stock and scion are somewhat 
uncongenial and produce an imperfect union, a heavier set of fruit 
sometimes results than from normal trees. Heavy, crops under these 
conditions have been noted in the case of the Formosa variety. This 
is a self-sterile sort and notorious for coming into bearing late. 
Eight-year-old grafts of the Formosa in old apricot trees adjoin- 
ing Santa Rosa trees have been observed to bear excellent crops, 
while 8-year-old Formosa trees started in a nursery and phi n ted' 
the same distance from the Santa Rosa trees as were those produced 
by top-working bore practically no fruit. 


Kiovre 9. — Keo stands in a plum orchard. Cross-pollination in plum and prune 
orchards by bees has been proved of so much importance that many of the 
growers in California place stands in their orchards, at least during; the 
blossoming period. 

The presence of bees in the plum orchard at blossoming time has 
been demonstrated to be almost an economic necessity (fig. 9). 
Poor crops or perhaps failures may be expected of self-sterile 
varieties where no bees are present, and even Avith self-fertile vari- 
eties the presence of bees has caused a decided increase in the crop. 

Cold, foggy, or rainy weather at blossoming time is very detri- 
mental to the setting of fruit. A careful selection of varieties must 
be made for planting in places where such weather is common during 
the spring, and commercial plantings should be confined to varieties 
that have proved themselves suitable to the local conditions. 


Only a small portion of the plum trees for commercial planting 
are propagated in the home nursery, professional nurserymen being 
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depended on to supply trees with stocks suited to the orchard con- 
ditions. In his selection of stocks the nurseryman is guided by the 
demand of orchardists for trees propagated on one stock or another 
and by his own interest in producing cheaply propagated trees which 
make a rapid growth. 

For propagating plum trees the myrobalan plum and the peach are 
by far the most important, although the almond is used in some 
localities, at least in California. An occasional orchard may also be 
found where the Marianna plum and the apricot are used for stocks. 
Each of the first three stocks mentioned is suited to different soil 
conditions, and the myrobalan plum and the peach are suited to the 
soils generally chosen for plum planting. The myrobalan plum is 
preferred for deep, heavy fertile soils, especially if the rainfall is 
heavy or the orchard is under irrigation. It is not a rampant grower, 
but is a vigorous, long-lived, hardy, and deep-rooted tree, the roots 
withstanding a higher soil-moisture content than other kinds of roots. 
The myrobalan plum, however, prefers a deep, fertile, heavy, well- 
drained loam and is therefore at home in soils favored for prune 
production and is in most general use in that industry. It is also the 
one most commonly used for planting in the deep, fertile bottom 
lands, where plums are grown for the fresh-fruit market and for 
canning. 

The peach root, while less resistant to excessive soil moisture than 
the myrobalan plum, will thrive better than the latter or other stocks 
mentioned in poor, shallow, or light soils, because its roots do not 
go so deeply into the earth, but make a vigorous spreading growth. 
A good moisture content and a soil of good tilth are, of course, re- 
quired for the best root growth of the peach. It starts growth early 
in the spring, growls rapidly, succeeds in a w T ide range of soils, and is 
generally considered the most satisfactory stock for early ripening 
plum varieties, at least in the shallower soils, where these varieties 
are extensively grown. It is used to a considerable extent for varie- 
ties for prune making where the soil is not sufficiently deep or the 
moisture content is below that required for the best development of 
the myrobalan roots. 

The almond, one of the stocks used in California, is a thrifty 
long-lived tree, growing best in deep fertile well-drained soil and is 
the most drought resistant of the stocks commonly used. It does not 
withstand excessive soil moisture as well as the peach or the myrob- 
alan plum, but succeeds in places where it is too dry for those 
stocks. The plum tree is generally considered to grow less rapidly 
on the almond root than on the others commonly used and is propa- 
gated less extensively on it than on the others. The almond is used 
to some extent as a stock for prunes in deep fertile soils not under 
irrigation. Large old prune trees which have excellent records of 
fruit production are found growing on this stock. 

The Marianna plum is employed as a stock for plums in Califor- 
nia, but it is more sensitive to drought and to excessive soil moisture 
than the other stocks, suckers badly, and is generally little used. It 
grows quickly and well from cuttings, which insures cheap and uni- 
form stocks. 

In the Northwestern States the myrobalan plum has been used 
almost exclusively as a stock since plum growing became an impor- 
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taut industry there; but in California, where fruit growing is a more 
diversified industry and the growing of plums for fresh shipment 
is a comparatively new enterprise and the demand for different 
fruits has fluctuated considerably, the stock which is at present con- 
sidered best for planting under a given condition is not the one 
found in the orchard in a great number of instances. Much super- 
ficial testing of different stocks has been in progress, and the chang- 
ing popularity of varieties has caused many orchards to be top- 
grafted to other fruits or varieties, although the tree which then 
becomes the stock is not in all cases the one on which the new variety 
should be grown. 

TOP WORKING 

The principal reasons for top working in the commercial orchard 
are the changing demands of the market in regard to the variety 



Kigkhk 10. — Old apricot trees to] grafted to plum*. The trees en the left have 
just been grafted; the scions will st;irt into growth as the trees renew their 
activities in tlie spring. On the trees at the ri^ht the grafting was done f> 
years before. Vacaville. Calif. 


and quality of fruit and the desire to bring the trees quickly into 
production (fig. 10). As there has been an ever-changing demand 
in plum varieties, especially those for fresh-fruit shipment, much 
top working of trees has been done in sections of central California 
where the growing of plums for fresh shipment is an important 
industry. In these sections top grafting has been practiced since 
commercial plum growing was first established, and it is still a com- 
mon procedure. It has proved to he a satisfactory method for chang- 
ing the production of an orchard from one variety of plums to an- 
other, for the replacing of certain other fruits with plums, and for 
testing new varieties by bringing them quickly into bearing (fig, 
11). Only a few years are required for the new top to come to com- 
mercial production where conditions for fruit growing are good and 
where varieties inclined to be prolific are used. A crop of one to two 
crates of plums per tree has been harvested the second season after 
top grafting, thus causing an interruption of only 1 year without 
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a marketable crop in changing trees from one variety to another. 
This, however, is a more rapid change than would usually be ex- 
pected. The top grafting of peach trees to plums was practiced to 
a large extent in this region a few years ago, owing to the greater 
popularity of the plum than the peach. 

The operation of to]) grafting is easily performed, and success 
may be expected if the trees selected are vigorous. The work of top 
grafting is usually done in winter and spring after the pruning has 
been finished. In performing this work only strong, well-spaced, and 
well-shaped branches should be selected. These should be carefully 
sawed off at the desired height and the scions inserted by either the 
cleft or bark -grafting method. As large wounds heal slowly, mak- 
ing the entrance of wood-rot fungi probable, small branches are pre- 
ferred to large ones. If a limb 2% or 3 inches in diameter or a little 
larger must be selected, at least three scions should be inserted, while 
for the smaller branches two are sufficient. 



Kiguke 11. — An orchard of ton-grafted plum trees ;it Vaeaville, Calif. Those 
trees were originally the Kelsey plum. They were top-drafted 8 yenrs 
before to the ISeauty plum. 


Instead of top working by grafting, budding into small branches 
which grow from cut -back limbs is sometimes practiced for changing 
the tree from one fruit to another. 

In top grafting, the unfortunate use of scions of varieties which do 
not form strong unions with the stock has resulted in the loss or poor 
growth of many trees. While the varieties of Japanese plums most 
commonly grown are inclined to be congenial with the peach stock, 
a number of varieties of the domestical group are not (fig. 12). 

The Diamond, Grand Duke, and California Blue varieties when 
grafted on peach make perhaps the poorest unions among the vari- 
eties of this group in the region under observation, although the 
tree may continue to bear profitable crops over a considerable term 
of years after grafting. When a variety is to]) grafted to an un- 
congenial stock it will often appear undernourished, owing to the 
inability of the plant food to pass readily into the tissue below the 
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Ficjuuk 12. — Poor graft unions resulting from top-worked old pencil trees with 
the Graud Duke plum. The plum grafts are V2 years old. Note the enlarge- 
ment of the lower portion! of the grafts and injury from sunburn below. 
Vacaville, ( \-ilif. 



Kigukk 13. — A poor union of the Grand Duke plum on a peach tree, resulting 
in poor growth, sunburning of the limbs, and subsequent decay and weaken- 
ing of the branches. Sncb brunches ;ue easily broken by winds. 
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graft union. The poor growth of foliage resulting from this condi- 
tion causes poor protection from the sun; the old branches of the 
stock sunburn easily and are therefore more easily broken by the wind 
than where good unions are formed with the scion (figs. 13 and 14). 

The plum on the apricot or almond sometimes gives unsatisfactory 
results in top grafting, while good unions are expected in grafting one 
variety of domestical plum with another, and in grafting Japanese 
varieties on domestical varieties. Trees known to form poor unions 
with the variety the orchardist wishes to grow are sometimes top- 
grafted with a vari- 
ety known t o unite 
well with both, and 
the next year these 
grafts are worked to 
the variety chosen for 
fruit production (fisrs. 
15 and 16). "Double 
working/' as this 
practice is commonly 
termed, may be used 
in some instances to 
decided advantage if 
the trees to be top 
grafted are large and 
well-shaped. 

To secure an open 
growth for a variety 
naturally compact 
and upright growing, 
the variety is top- 
grafted on one that 
is naturally open and 
spreading. This is 
done after the spread - 
ing tree is 2 or 3 
years old and has its 
f ramowork branches 
established (fig. IT). 

That there is some 
obscure factor in- 
volved in the congeniality of stock and scion is suggested in figures 18 
and 19, which show the Agen (French prune) top-worked on almond 
trees. In one case faulty unions have developed; in the other, con- 
geniality appears to exist. Other similar instances are matters of 
observation. 

Prior to actual trial there is apparently no means of determining 
what plum or prune varieties will show congeniality with particular 
stocks. For example, the Agen has given excellent results when 
top-worked on apricot, though the plum wood at the point of 
union may grow somewhat larger than the apricot wood. The 
Agen propagated in the nursery on almond stocks sometimes makes 
a good growth, and the trees are long lived and vigorous. On 
the other hand, in the case of the Imperial Epincuse plum, after 



Fiouiw 14.— A row of peach trees which were top- 
worked to the Diamond plum. The enlargements at 
the points of union between the peach and plum 
wood indicate a lack of congeniality, although a 
fairly strong growth has been made by the plum top. 
The plum tops are about 20 years old. 
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growing for nearly 25 years the limbs top-grafted on a myrobalan 
plum tree began to indicate weakness at the. point of union. 



Fkujkk l.">. — Top of a seedling plum tree (hi the foreground) - yours after 
bein# double-worked on apricot. A short section of Pond (// tut!/<irion prune) 
is bet worn the base of the plum limbs and the apricot. The tree therefore 
shows an apricot base top-worked to the prime, which in turn w;is grafted 
over to a seedling variety of plum. 


It does not necessarily follow that a variety propagated in the 
nursery on a particular stock and grown successfully in the orchard 



FiuujtE It!. — Scions of the seedling plum referred to iu figure 35 grafted 
directly into apricot limbs. Tlie growth of the plum branches, where double- 
worked with sections of Pond ( Htntf/arhtn prune) wood between the plum 
ami the apricot, is appreciably more vigorous than in the present case. This 
obviously suggests, although it does not prove, that double-working in this 
combination is advantageous. 
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will give the same successful result* if top-Avorked into a mature, 
tree of the same species as the seedling nursery stock. 

The work of top grafting is not difficult or complicated. With 
moderate skill and a little practice one may expect a large percentage 
of his scions to grow. As the new top grows, all rough portions of 
the stubs in which the scions were placed should be carefully removed 



Fic.ukk 37. — The Formosa plum, nn nprtelit-tfrowing variety, top-graftert on a 
5-year-old peach tree to make tin open top. Vaeaville, Calif. 


with a saw and chisel to insure the healing of the stump as quickly 
as possible. AVherc tree tops are removed for grafting, the stumps 
not needed should be carefully removed and the others protected 
from the sun with whitewash, especially if the trees are young and 
their branches are not protected by thick bark. The growth of 
voung branches to furnish shade should be encouraged also. Care- 
lessness iu grafting and neglect of the old stumps and branches 
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Figure 18. — An Ageu (French prune) tree top-grafted on an almond stock. 
The nnion between the almond and the prune wood is poor, and the growth 
of the prune top is unsatisfactory. Sprouts have been allowed to grow on 
the almond portion of the tree for the purpose of nourishing the roots. In 
some instances this practice has resulted in a marked improvement in the 
general condition of the tree. It would appear that in this case almond 
roots can maintain the Agen prune top, but that the food material elaborated 
by the latter does not adequately maintain (he almond roofs. 
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in succeeding years, both through failure to remove dead stumps of 
branches or portions of them which the new scion cannot over- 



Figttrk 19. — An almond tree tin? main limbs of which, like the one shown in 
figure -0, have been top-grafted to the Agen (French prune). This tree 
stands next in the row to the one shown in figure *J0, but the congeniality 
between the almond and the prime appears to be satisfactory, and the tree 
is thrifty. A varietal strain or other obsemv factor may explain the 
difference in the congeniality in these two instances. 

grow, has often resulted in sunscald. followed by the entrance of 
woud-decaying organisms and the ultimate loss of the tree. Such 
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losses usually follow several years of unsatisfactory crops of fruit, 
and are by far the most severe on top-grafted trees' where stock and 
scion are somewhat lacking in affinity (fig. 20). Wood-decaying 
organisms, entering through grafting wounds or sunburn following 
grafting, are a very common cause of loss of top-grafted trees and 
necessitate the removal of a large number of trees annually. Often 
the removal of the entire orchard is necessary, owing to the poor 
stand of thrifty trees 
remaining after the 
removal of dead or 
unprofitable ones. 

DISTANCE FOR 
PLANTING 

From 18 to 24 feet 
has been the range 
commonly used for 
spacing plum trees 
in the orchard, 20 
feet each way being 
the most common 
distance. W here 
soils are fertile but 
the trees of the varie- 
ties planted are nat- 
urally small or up- 
right in habit of 
growth or conditions 
are not generally 
suited to the produc- 
tion of large trees, 
the shorter distances 
are usually prefer- 
red. They are also 
sometimes preferred 
where a method of 
pruning is used to 
maintain low com- 
pact heads, provided 
water for irrigation is available, so that the trees cannot rob each 
other of their needed moisture supply. For trees naturally thrifty 
and planted for a permanent orchard, 20 feet each way is generally 
considered the best distance. In fertile, well-watered soils 20 to 28 
feet each way is believed best for naturally large growing prune trees. 

Planting too close has been the cause of many light fruit crops, of 
alternate bearing of trees, and of the generally poor production 
which is common in some districts. If close planting is practiced 
where the soil is of only average depth and quality, or where irriga- 
tion is lacking, or where culture is in part neglected, only irregular 
crops and slow, weak growth may be expected after the trees are a 
few years old and the roots have occupied all the land. Where ideal 
cultural conditions prevail, with a priming program suited to the 



Figure 20. — Sunscald and decay in a peach stock 
which resulted from top-grafting with an uncon- 
genial variety of plum, followed by neglect in car- 
ing for the stumps of branches removed in top- 
working. 
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variety and conditions, fair yields may be expected even with close 
planting (fig. 21). 

NURSERY TREES FOR PLANTING 

One-year-old trees of average size are considered most suitable for 
orchard planting. All trees should be propagated on the kind of 
stock best adapted to the land to be planted, and all should be free 
from injurious insects and plant diseases. Provided the interstate 
and intercounty quarantine regulations have been properly carried 



Figure 21. — A 30-year-old Italian Prune tree which is prolific and bears 
regularly while standing where it is not crowded. Under similar soil con- 
ditions in a nearby orchard, but with the trees planted 18 by 18 feet, the 
growth of the trees is poor and the production irregular. Douglas County, 
Oreg. 


out, there will be but little risk in regard to insects and diseases when 
buying a nursery tree, and the purchaser should make sure that all 
provisions of the law pertaining to the sale of nursery trees in his 
locality are strictly adhered to. Nursery trees with a well-developed 
system of thrifty roots and of average size rather than very small or 
extra large should be chosen. 

TIME FOR PLANTING 

Like other deciduous fruits, plum trees should be planted suffi- 
ciently late in the fall so that new wood will not start growth until 
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the following spring, or they may be planted in the spring while 
the soil is still cool and before the time for wood growth to start. 
The trees should never be planted until the soil has been well pre- 
pared and is sufficiently moist to prevent the roots from becoming 
dry. In California, western Oregon, and western Washington, 
where the winter temperatures are mild, plantings may be made at 
any time during the winter and even until after March 1, with little 
fear of injury to the trees. 

*Loss of trees from carelessness is a common occurrence in newly 
planted orchards. Where planting is for any reason delayed after 
the trees are received from the nursery they should be heeled in 
carefully in a light, moist soil until ready for planting. Care must 
be taken to protect the trees from the sun and drying winds while 
handling, for neglect at any time from the time they are dug in the 
nursery until they are planted in the orchard may result in loss or 
delay in growth. 

ORCHARD CULTURE 

The cultural operations as practiced in most commercial plum- 
growing centers of the Pacific States are a combination of cultiva- 
tion, irrigation, and the growing of cover crops. Where water for 
irrigation is available these operations are closely related, and the 
performance of one is often dependent on the other. In nonirrigated 
sections cover crops must be handled at the convenience of cultiva- 
tion. As most of the annual rainfall in the plum-growing centers 
of these States is confined to the fall, winter, and spring seasons, 
occurring mostly while the trees are dormant, and as the summers 
are hot and dry, cultivation to destroy vegetation and thereby pre- 
vent the loss of moisture through it is important if irrigation is not 
practiced. Under these conditions it is the custom to plow to a 
moderate depth as early in the spring as the soil becomes sufficiently 
dry to work well, following the plow with some tillage implement 
designed to smooth and loosen the surface. 

Too much care cannot be given to the choice of the time for this 
spring plowing. If the soil is worked while too wet, so that it is 
compacted, as in the case where the surface of the furrow is left 
shining when it is turned by the plow, the soil will dry out hard and 
remain so for some time. In this condition disintegration in this 
compact soil is delayed, with the result that the development of the 
food supply for coming years will be retarded. Adobe soils, which in 
some localities are planted to plums, must be plowed when wet, but 
such soils crumble or slake to some extent upon drying and may then 
be worked to the desired texture. On the other hand, if the soil is 
too dry when first plowed, the operation will be difficult and usually 
poorly done. The soil will turn up cloddy, and only an ineffective 
soil mulch will be formed, permitting further drying of the sub- 
soil. When the moist soil crumbles into small particles upon leaving 
the plow, covering well all vegetation, subsequent tillage is more 
effective and conditions for the fruit fulness of the trees much better 
than if the land is plowed when either too wet or too dry. Deep 
spring plowing which will prune the new root growth should be 
avoided, especially after the fruit has set. During the remainder 
of the summer, shallow-going tillage implements should be used at 
intervals to destroy vegetation and so conserve soil moisture. 
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It is claimed by both growers and buyers that plums from soils 
that are nonirrigated but well-cultivated are better in eating quality, 
carry better when shipped fresh, and dry into heavier prunes than 
those grown on land where frequent and abundant irrigations are 
given. 

The number of cultivations required under the local climatic and 
soil conditions must be determined by the orchardist, who must 
fulfill but not exceed the demands of economy in his orchard-culti- 
vation expenses. 

To eradicate noxious weeds, of which the grasses and the morning- 
glory are the most troublesome, frequent plowing, rather than the use 
of shallow-going implements for stirring the surface soil, is neces- 
sary. 

Where cover crops are grown in nonirrigated sections care must 
be taken that the plowing is done when the soil is in the proper condi- 
tion. Spring plowing is sometimes delayed to permit a heavier 
growth of the cover crop, but with doubtful benefit in nonirri- 
gated sections, since in such sections soil moisture is the principal 
limiting factor to successful plum production. Cover crops are 
highly desirable if their growth is made during the late summer and 
fall, but not if they are grown in the spring at the expense of mois- 
ture which should be retained for the trees. If the plowing is done 
so late that the cover crop does not decay promptly a free passage 
for air will be provided and the subsoil immediately below will dry 
out rapidly. 

Systems of tillage and cover cropping differ considerably in irri- 
gated and nonirrigated sections. Under irrigation the soil moisture 
taken by the cover crops may be replenished and cover crops managed 
more at the pleasure of the orchardist. The* soil may be prepared at 
any time for seeding these crops and moisture for their germination 
and growth provided by irrigation. If, owing to miscalculation in 
the spring, the soil becomes too dry to plow well, water may be ap- 
plied, although it is considered better to plow when the soil first 
reaches the proper condition than to allow it to become dry. It is a 
common practice after this plowing to go over the orchard once or 
twice with a disk or drag harrow, giving no further cultivation ex- 
cept the necessary furrowing for irrigation until the time for seeding 
a fall cover crop. Where water is scarce or expensive, irrigation 
is delayed as long as possible in the spring, and unless the orchard 
has a permanent cover crop it is the usual custom to water not more 
than once, if at all, after the fruit is harvested. This is in early sum- 
mer in the sections of California from which fruit is shipped fresh. 
This often allows the soil to become too dry for the best development 
of the trees. It also causes a shortening of the growing season, on 
account of lack of moisture in the fall, and consequently a low food 
reserve for tree development and fruit production. To conserve the 
moisture after the winter rains and again after irrigating thorough 
surface cultivation to eradicate weeds cannot but prove profitable. 

Where there is a hard stratum within reach of the subsoiler with 
open fertile soil below, subsoiling and blasting to break up this 
stratum are sometimes practiced with good results. Such soils are 
rarely suited to growing late-maturing varieties for either shipping 
fresh or drying for prunes. 
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IRRIGATION 


On account of the semiarid and arid conditions prevailing in nearly 
all plum-growing sections of the Pacific States, irrigation is looked 
upon as essential m many districts and highly desirable in all A 
large percentage of the area devoted to this crop is now under irriga- 
tion. Where thorough tillage is given, however, especially in the 
cooler sections and where the soil is naturally retentive of moisture 
many growers believe that the returns from their orchards would not 
be sufficiently increased to justify the expense of installing irrigation 
systems. In a few places either insufficient water or tillable land 
areas too small to be suited for fruit growing make the installation 
ot irrigation systems impracticable. 

The method most commonly followed in applying water in irri- 
gated orchards is either flooding, accompanied by checks, or ad- 
mitting the water to small open ditches or furrows running parallel 
with the tree rows. 

For irrigation where the water passes down slowly or where heavy 
applications are desired, as in the deep fertile soils used for prunes 
flooding is more common than watering in furrows. ' 

Ditches for irrigation are made by furrowing with a plow and 
from one to a half dozen furrows are made in the space between 'rows 
If moisture moves out freely from the furrows or water is scarce, a 
furrow on either side of the row is, in some cases, all that is used 
but where water is plentiful and the soil such that the water per- 
colates through it slowly more furrows are needed. On hillside 
plantings a furrow on the uppermost side of each row is sometimes 
considered sufficient, As the highest concentration of available plant 
food is near the surface and the soil there is best suited to root 
growth and activity in absorbing nutrients, the furrows for irriga- 
tion should be so close that moisture from one furrow will meet that 
from the next immediately below the soil mulch. In most soils 
water goes rapidly downward with but little lateral movement This 
movement quickly carries much of the irrigation water below the 
feeding roots and leaves broad dry areas between the furrows if but 
one or two furrows are made between tree rows. A considerable por- 
tion of the soil is thus utilized but poorly, if at all, by the roots dur- 
ing the dry summer when the tree should be storing food at its maxi- 
mum capacity With bearing trees which have a broad spreading 
root system this results in a decided handicap to the tree and con 
sequently affects the profits from the orchard. In making furrows 
for irrigation, shallow ones are best on shallow or compact soils where 
the lateral movement of water is slow; but in deep loamy open soils 
where the root systems are deep and there is a free lateral movement 
of water through the soil, deep furrows may serve as well and pro- 
vide easier handling of the water. 

The frequency with which irrigation should be made and the quan- 
tity of water to be applied depend much on local soil and climatic 
conditions, the variety of fruit grown, the cultural practices fol- 
lowed in the orchard, and the prevailing price of water. When the 
soil is light and well subdrained and water moves rapidly down- 
ward frequent light applications are considered better than fewer 
heavy ones. Soil inclined to be heavy needs water less frequently 
and m greater quantities. In sections where water is expensive and 


40 


FAKMERS' BULLETIN 1372 



Figure 22— A portion of an Agen {French prune) orchard on deep fertile soil 
which was irrigated in former years but not the current season. The leaves 
are wilting and dropping prematurely and the trees otherwise suffering 
from lack of moisture. 


the supply limited, only one application is given in the summer, 
usually a short time before harvest, if the plums are for the fresh 
market, so that the fruit may reach the largest size possible. Where 



Figure 23— A portion of the orchard shown in figure 22, which has receive, 
moderate irrigation the current season. The better condition of this part < 
the orchard as compared with the nonirrigated part is apparent. 
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there is an unlimited supply of water and the charges for it are low, 
it is often the practice to give frequent and sometimes heavy irri- 
gation. But under this method the soil soon becomes compact, aera- 
tion of the subsoil is hindered, and naturally an unthrifty root system 
develops. Where the soil is deep, moderately well drained, and irri- 
gated water is expensive, as is the case in by far the greater part of 
the plum-growing sections of these States, it is the usual practice 
to give moderate irrigations at as widely separated intervals as con- 
ditions will permit. Four or five waterings during the summer are 
considered by many to be necessary. Many orchards, however, are 



Figure 24. — An Italian Prune tree in the nonirrigated rolling section near The 
Dalles, Oreg., where the summers are hot and dry. An excellent soil mulch 
is maintained in summer by frequent tillage. In this section the tree tops 
are thinned out and the branches shortened by annual pruning. The trees 
are vigorous and productive of excellent large fruit. 


maintained in a thrifty condition during the long, dry summers 
with only two or three waterings, followed by cultivation (figs. 22 
and 23) to destroy vegetation. 

Irrigation should not be substituted for cultivation to obtain 
thrifty trees and profitable crops in orchard, but should be resorted 
to for the purpose of supplementing it in order to maintain the soil 
moisture at the point of greatest efficiency for tree and fruit develop- 
ment (fig. 24). Most plum orchards, especially those where late- 
maturing varieties such as are used for prunes are grown, are located 
on soils easily tilled and naturally retentive of moisture. For such 
no definite rule for applying water need be given. The orchardist 
must judge the needs of his trees by their apparent vigor. 
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It must be remembered, when considering irrigation, that drying 
of the soil causes severe injury to the feeding roots and that frequent 
moistening and drying is decidedly less beneficial to the tree than 
keeping the soil constantly in good condition, which can be accom- 
plished best by moderate irrigations followed by surface cultivation 
to destroy vegetation and aid nitrification. 

Where an accumulation of alkali endangers the thrift of the tree, 
irrigation water may be used to decided advantage in washing out 
and carrying away these soluble salts, provided the soil is of such 
texture and slope that a good head of water can be forced across the 
orchard and the excess carried off in drains. In this operation the 
alkali-laden waters must not be allowed to accumulate in low places 
in the field, thereby merely shifting rather than removing the trouble. 

COVER CROPS 

The use of cover crops has become common but by no means uni- 
versal among plum growers of the Pacific States. The need for these 
crops in this region is generally recognized, as the soils for the most 
part are low in organic matter and available nitrates. Since the 
summer rainfall is light, the development of moisture-retaining quali- 
ties is highly desirable. Eank-growing leguminous plants, which 
will furnish a large quantity of organic matter as well as store nitro- 
gen taken from the air, are always preferred and are the only ones in 
general use, although the wild vegetation made up of nonleguminous 
plants and weeds as well as leguminous plants is sometimes allowed 
to grow in the orchard. 

Both perennial and annual plants are grown for cover crops. In 
the irrigated sections of eastern Washington, eastern Oregon, and 
Idaho perennial crops are planted almost to the exclusion of annuals, 
while with but few exceptions annual plants only are used in the 
sections of Oregon and Washington west of the Cascade Mountains 
and in California. Perennial cover crops are not used in orchards 
where the fruit is used for prune making, as here it interferes with 
the fruit harvest. Among perennial cover crops alfalfa is the one 
in general use, although red clover is still grown in a few orchards. 
Alfalfa has been adopted by the larger percentage of plum and 
prune growers in localities where perennial cover crops are grown. 

Where the soils are very fine grained and lacking in humus they 
become very compact under irrigation and cultivation, and the move- 
ment of irrigation water into them is naturally very slow. It is 
believed the filtration of irrigation water through such soil is de- 
cidedly facilitated by the growing of a permanent crop of alfalfa. 
At the same time, the nitrogen and humus provided by it are much 
needed and are responsible for increased vigor and production of 
the trees. 

Alfalfa is not always managed as a cover crop when grown in the 
orchard, but sometimes as an intercrop, although planted primarily 
for the benefit of the trees. As it is a deep-rooted vigorous plant, 
it requires a deep fertile soil, such as is commonly planted to late- 
ripening plums. It not only will not succeed well but will result 
in injury to the orchard if the soil is shallow. As alfalfa requires 
large quantities of water, provision should be made for irrigation 
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before the seed is sown, or at least the ground should be leveled 
and the main lines for irrigation established. Whether planted in 
newly set orchards or in older ones, a good seedbed should be 
prepared for the alfalfa. It is a common custom to seed the entire 
surface, although planting in the areas between the rows is some- 
times practiced, especially if irrigation water is not plentiful. 

When the alfalfa has made some growth, it is important that the 
period between irrigations should not be too long. The benefit from 
the loosening of the soil by the alfalfa roots for the free passage 
of water is not apparent for the first few months after planting, 
although both the crop and the trees are drawing heavily upon the 
moisture near the surface during this time. 

Water for the alfalfa crop is usually applied in from two to five 
furrows between rows of trees, the number depending upon the soil 
type and the ability of the water to pass laterally through it. The 
applications must be at rather frequent intervals and most often 
when the alfalfa is making a rapid growth after a harvest. Less 
water is needed after the alfalfa has reached full growth in orchards 
where it is not harvested but grown as a cover crop only. To give 
the quantity of water required for the best growth of the alfalfa may 
easily result in poor crops of fruit and greatly shorten the life of the 
orchard. An excess of subsoil moisture in orchards where alfalfa 
is grown is indicated by small leaves and a lack of vigor in the growth 
of the wood of the current season and finally by the loss of a tree 
here and there. On shallow or thin soils the same indications may 
appear, and on such soils alfalfa should not be used. 

Where the alfalfa is not harvested the heavy crop of vegetation 
for working into the soil supplies an abundance of humus, forms an 
excellent mulch to protect the surface soil from drying out quickly, 
and maintains a more equitable temperature for root growth in the 
surface soil than where frequent cuttings of hay are made or clean 
culture is practiced. The alfalfa does not require as much water 
when not harvested as when frequently cut, and where fewer irri- 
gations are necessary there is a more uniform moisture content in 
the soil. It is often claimed that the water necessary for the plum 
orchard under clean cultivation equals that where alfalfa is grown 
but not harvested, while the tree growth and fruit production are 
decidedly greater. Under clean culture, water penetration is often 
slow, and proportionately more irrigation water is lost by evap- 
oration. Where cut for hay, a harvest is usually made just as the 
fruit is ripening, to make fruit picking easier; and where it is al- 
lowed to remain on the land, the crop is broken down with a roller 
or disk or cut with a mower and then worked into the surface soil, 
so as to be out of the way of the harvesting crews. 

Where alfalfa is grown as a permanent cover crop it is necessary 
occasionally in most places to plow under the old crop and seed a 
new one. This is due, in part at least, to the alfalfa being gradually 
crowded out by weeds and grass which grow from seed carried in 
by irrigation water. 

Red clover, when planted for a permanent orchard cover crop, is 
managed in the same way as alfalfa. On account of its shallower 
root system the planting of it has been almost entirely replaced by 
alfalfa. 
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Perennial cover crops are rarely grown in plum and prune or- 
chards in western Oregon, western Washington, and California, 
but annual ones are planted or the growth of weeds and other 
plants that develop without hand seeding is encouraged in most 
orchards. Vetch, melilotus, and horsebean are the most favored 
crops for planting in these sections. Oats, barley, or some other 
small grain is sometimes planted as a cover or soiling crop, either by 
itself or with vetch to support it in the spring and to prevent its be- 
ing blown down or lodged by rain. Except for the purposes just 
mentioned, small grains and grasses are not recommended as cover 
crops in the plum section of the Pacific States if leguminous or other 
more suitable plants can be grown successfully. Bur-clover is among 
the most commonly grown plants adapted to a wide range of soils 
and well suited to the climatic conditions of the plum-growing re- 
gions of California. It is a vigorous grower, easy to manage, a very 
satisfactory cover crop, and may be plowed under during the spring 
like other annual cover crops. To perpetuate it without the expense 
of reseeding, occasional plants are allowed to remain undisturbed, or 
the tips are left uncovered when plowing. These blossom and ripen 
seed, which remains in the ground for growth the next fall. 

Annual crops are sown late in the summer, sometimes immediately 
after the first fall rain, or, if rains are late, after an irrigation. To 
insure quick germination the seed is often sown on the surface and 
not worked into the soil. If covered, a portion of the seed may not 
germinate until the following spring, possibly too late for the plants 
to make a satisfactory growth before plowing. After seeding no 
further attention is given the cover crop, as the fall and winter rains 
are usually sufficient for a good plant growth. When the winter and 
early spring temperatures are moderate, a good growth is usually 
made by the cover crop; but if the growth has been slow, spring 
plowing is sometimes delayed for a few days after the soil has become 
sufficiently dry for plowing to permit the growth of the cover crop. 
This practice, however, is often attended with injurious results. 

A poor growth of the cover crop is often noticed in old orchards 
where clean cultivation has been practiced for a number of years 
and in localities where the soil is lacking in available nitrogen. A 
number of places have been observed where the growth was exceed- 
ingly poor except in portions of the orchard where stable manure or 
commercial fertilizers had been applied. In those places a rank 
thrifty-growing crop was found. 

INTERCROPS 

Intercropping is often practiced in plum orchards on high-priced 
land. Among annual crops beans, corn, pumpkins, and garden crops 
are planted extensively, usually profitably, even where the soil is of 
only moderate depth, if water is plentiful and good soil management 
practiced. Where such crops are grown the results indicate that they 
are decidedly preferable to small grains and grasses. Aside from 
alfalfa, the perennial crops used for interplanting with plums include 
hops, walnuts, other deciduous fruits, and berries (figs. 25 and 26). 
Each of these crops is confined to a more or less restricted set of con- 
ditions, and all need fertile soils. Hops are sometimes planted at the 
same time as the prune trees, or if prunes are planted in the hop field, 



Figure 25. A 2-year-old Agen (French prune) orchard interplanted with hops 
in California. The hop harvest had just been completed. 


the hops are allowed to remain until the trees are a few years old. 
The time for removing them depends on the relative value of the two 
crops, but they should not be left longer than 4 or 5 years after the 



Figuke 26. — A young Agen (French prune) orchard with an intercrop of 
winter cauliflower. Santa Clara Valley. 


prunes are planted. This practice is most common in some of the 
warm valleys of California, where a substitute for hops is sought. 
Where Persian walnuts are planted with plums it is usually the plan 
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to remove the plums when the walnuts have come into bearing. This 
plan is also followed with other deciduous fruits, but sometimes both 
crops are planted with a view to deciding which shall be the per- 
manent orchard when both have come into bearing. The use of 
vegetables and berries as intercrops is usually discontinued when 
the plum trees approach full bearing. 

PRUNING 

At the time of setting in the orchard, the nursery tree, which is 
usually a whip, is cut back to a bud where the uppermost branch for 
forming the head is desired. This height varies greatly with different 
growers and with the variety and the purpose for which it is grown. 
With those grown for their fresh fruit, 2y 2 feet is about the height 
preferred for cutting back the young tree, particularly those which 



FiGUiiE 27. — High-headed Italian Prune trees intercropped with potatoes. 
Clark County, Wash. 


are most inclined to be upright in growth, such as most Japanese 
varieties. The same height, or even a lower head, is favored by grow- 
ers of the Agen (French prune) , especially in California. In States 
farther north, where the Italian Prune, a comparatively spreading 
tree, is the important variety, the nursery tree is cut back to a height 
of 3 to 314 feet or even more for the formation of the tree head (fig. 
27). The height at which the branches are to produced should be 
determined by the habits of the variety (whether spreading or up- 
right), by the implements to be used in cultivation, and by the dis- 
position to be made of the fruit. If the fruit is for fresh shipment, 
low branches make the harvest easier ; but for growing prunes, where 
the fruit is shaken from the trees, the formation of the tree head 
may be somewhat higher without particular disadvantage except 
that the danger of injury by sunburn on the trunk is increased. 

Three branches are usually desired for forming the lower frame- 
work of the tree, although some growers prefer four or five. These 
branches are selected from among those growing from the upper part 
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of the trunk, care being taken to seleet strong branehes separated by 
several inches along the trunk and at distances as nearly equal as 
possible around it. 

Where these main branches are allowed to grow near the same 
point on the trunk, a pocket which will hold water and collect dust, 
falling fruit, and leaves is often formed within a few years by the 
increasing diameter of the branches. This makes an easy entrance 
for wood rots and re- 
sults in the loss of 
many limbs and the 
weakening of others, 
so that they are 
easily broken down 
by heavy loads of 
fruit or by wind- 
storms. Where four 
or five main branches 
are allowed to grovr 
in forming the tree, 
the danger of the 
formation of such a 
pocket is obviously 
increased (lig, 28). 

To induce further 
branching of the 
young tree, the limbs 
which develop the 
first season after the 
tree is planted are, in 
turn, cut back the 
following winter, or 
they may be lightly 
pinched baek during 
the summer when 
they have reached 
the desired length. 
The same practice 
is followed in suc- 
ceeding years to in- 
duce further branch- 
ing. 

Superflous branches 
should be rubbed oh 1 ' 
when they first ap- 
pear, or they should be removed not later than the winter after their 
first season's growth. In selecting the branches which are to remain, 
much can be done toward directing the shape of the tree and develop- 
ing a formation that will enable it to hold heavy crops of fruit. 
Where too many branehes are left or some have groAvn at an unde- 
sired angle they may be removed, so as not to interfere with the 
best development of the tree. 

With top-grafted trees, much can be done toward establishing the 
framework the first year, as at this time the new avoocI makes a 



Figure 28. — A plum tree composed of several main 
limbs which started from points close together on 
the trunk. As the limbs increased in size a pocket 
was formed where they came together. Wood- 
decaying organisms found entrance here, thus weak- 
ening the limbs, some of which have broken down. 
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vigorous, rampant growth and may be pinched back three or four 
times during the summer, thus establishing as many points of branch- 
ing (fig. 29). Such pinching back causes the growth of a great 
number of branches, and those not needed may be removed when 



Figure 29. — Three-year-old President plum grafts top-worked on a 
peach tree. The new plum growth was pinched back three or four 
times during the first season after grafting. This caused the growth 
of many branches that season, some of which should be removed. 


they appear or may be left until the regular time for pruning dur- 
ing the dormant season. 

Many have followed the custom of severely heading back all 
varieties of plums each winter until a considerable production of 
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fruit is reached, in order to favor the development of a stocky vigor- 
ous tree, but this system is being gradually abandoned except for 
the first year, after which the branches are only thinned out or cut 
to laterals to form a more open tree. In this way the young tree 
makes a greater growth and comes to bearing earlier than where 
severely cut back each winter. The practice of cutting back to 
laterals and removing only superflous branches is coming into 
more general favor on irrigated lands w T here soils are fertile and a 
thrifty new growth is assured. The old method of pruning is still 
used in some sections, especially in nonirrigated orchards where new 
growth is slow and for some varieties which are spreading in their 
habits of growth, grow slowly, and are not naturally vigorous. 

In the pruning of bearing trees there is considerable divergence 
in practice. With varieties grown for prunes the branches, as a 
rule, are thinned out rather than cut back, and in many instances 
no pruning is performed or only dead branches are removed. Where 
the trees are grown for the fresh fruit, more thinning out is done 
with many varieties, especially the Japanese sorts, and in some 
sections severe annual cutting back is customary. On the thinner 
and poorer soils and in nonirrigated sections the practice of cutting 
back the 1-year wood is more general than elsewhere. Methods fa- 
vored or particularly successful in one locality are naturally carried 
into neighboring ones, although conditions for wood growth there 
may be decidedly different and poor results may follow. The an- 
imal wood growth is normally short on the drier soils ; on all but the 
deeper soil types in such places varieties for the production of fresh 
fruit are grown. Good prices for the fruit can be realized on large 
sizes only, and severe cutting back of the previous season's wood 
growth is relied on to insure large sizes of fruit. In some dry places 
w T here the annual growth is normally short, even on heavily pruned 
trees, if cutting back is not practiced it will be exceedingly short after 
a year or so, and poor production and lack of vigor in the tree may 
be expected. 

On irrigated soils which are considered insufficiently deep for 
planting to varieties for prune making but where plums for fresh 
shipment are grown extensively, cutting back the new wood is widely 
practiced. Under these conditions some growers cut back lightly 
the growth of the previous year and with varieties of the domestica 
group confine their pruning mostly to the thinning out of branches. 
With the J apanese plums, which are naturally vigorous growlers and 
bear their fruit on spurs on wood of all ages, more cutting back of 
1-year-old wood, as well as the thinning out of branches, is practiced, 
to insure a vigorous wood growth and large-sized fruit. In this in- 
stance pruning is used partly as a means of thinning the fruit or, 
rather, of reducing the crop and distributing the load over the tree. 
Where heavy cutting back is practiced the trees are called upon to 
produce a crop of both wood and fruit. The soil cannot be expected 
to sustain a profitable orchard where the toll for each is heavy. 

Trees of the Agen and Italian Prune, the two principal varieties 
grown for prune production, bear most of their fruit on wood 1 and 2 
years of age. A thrifty wood growth should therefore be made by 
the tree each year. If not thinned out or occasionally cut back, the 
twigs soon become too numerous for the tree to produce a satisfac- 
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tory terminal growth, and a poor terminal growth results in small 
or irregular crops of fruit. On the other hand, removing too much 
bearing wood will naturally prevent a good crop the following year. 
Under conditions most favorable for wood growth by varieties 
which naturally make a strong growth, less thinning out of the twigs 
will be necessary. Where thinning out the branches and occasion- 
ally cutting the terminal growth back to laterals is not sufficient to 
induce the growth of several inches of vigorous new w 7 ood at the ends 
of the twigs during the summer, a change in methods of culture 
should be resorted to for stimulating more vigorous growth. 

The growing and fruiting habits of the individual varieties should 
be closely observed and should guide the pruner in his work. Varie- 
ties inclined to make a compact upright growth, such as the Santa 
Eosa or Wickson, should be pruned to induce spreading. Those 
naturally spreading, such as the Burbank, should have their long 
lateral-growing branches shortened to facilitate cultivation and to 
encourage the growth of strong upright branches which can carry a 
heavy load of fruit and provide shelter from the sun for the main 
trunk. Varieties which bear fruit on spurs on older wood should 
be kept open for the admission of sufficient light to develop fully the 
foliage of such spurs. This can be accomplished best by moderately 
thinning out the new wood. Severe cutting back will result in a 
vigorous new growth, which tends to shade and prevent spur develop- 
ment. Too little pruning, on the other hand, often results in the 
stagnation of growth of these spur-forming varieties, with consequent 
poor production. Excessive pruning of the upright-growing varie- 
ties of Japanese plums causes a rampant growth and a tendency to 
form long barren poles, on w T hich f ruitfulness is delayed, even if spurs 
form on them at all. Among varieties which under good growing 
conditions make some terminal growth on which they bear most of 
their fruit the following year, there are variations in tendencies 
which should not be overlooked in pruning. Excessive cutting back 
will cause a heavy new growth with these as with other varieties, 
while no pruning tends to cause the formation of spurs and inac- 
tivity of growth of such spurs. This occurs at least on varieties or 
individual trees where little or no terminal growth is made, with a 
resulting decrease in fruit production. With the dying out of some 
spurs and the loss of others broken off in harvest and cultivation, 
the fruit-producing portion of the tree is seriously reduced year by 
year. This is naturally most apparent where the orchards are on 
poor soils or where there is a shortage of soil moisture. 

With some varieties a short terminal growth with occasional 
branching continues without the formation of spurs or any upright 
vigorous growth, and gradually long, slender, drooping masses of 
unfruitful twigs will develop. Trees of the Italian Prune often illus- 
trate this. These differences in habits in the growth of wood and 
fruit spurs may be well illustrated by the Agen and Pond varieties, 
and by the Giant, which is a cross between them. The Agen variety, 
if left unpruned, will continue the growth of all its branches with a 
gradually shortening annual wood growth, and at the same time the 
fruit gradually will decrease in size, provided good crops are ma- 
tured. When left unpruned the Pond will quickly stop its terminal 
growth. The dying out of many spurs and the poor leaf growth of 


PLUM AND PRUNE GROWING IN THE PACIFIC STATES 51 


others exposes the fruit and wood to the sun, often resulting in sun- 
burning. The Giant, although losing some of its spurs, will continue 
a fairly vigorous growth of all its terminal branches and twigs and 
produce a good crop of normal-sized fruit. 

It should be remembered in all pruning that the work should be 
carefully performed with sharp tools. Where a wound is made which 
will not heal over quickly, as when a stub is left that is too long, or 
split branches are not removed, or where the bark is torn or a wound 
left by the removal of a large branch, there is danger of the entrance 
of wood decays. The careful selection of branches when shaping the 
young tree and later in pruning, so as to make unnecessary the cut- 
ting out of large branches, and the careful manipulation of pruning 
tools will prevent serious losses later. 

FRUIT THINNING 

Thinning the fruit is often important in plum culture. It is sel- 
dom practiced where the fruit is grown for prunes, but most varieties 
cultivated for their fresh fruit require it. Thinning is done prima- 
rily for the purpose of allowing the fruit which remains on the tree 
to become larger, so that higher prices may be received for it, but 
thinning also relieves the tree of some of its weight and tends to 
prevent the breaking of branches and to reduce the number of crops 
required, thereby better enabling the tree to bear regular crops of 
fruit. Pruning out superfluous twigs during the dormant season and 
also after the fruit has set is a cheap and efficient means of decreasing 
the load of fruit, but hand thinning, in order to leave the fruit prop- 
erly spaced on the tree, is often necessary. Hand thinning should be 
done as soon as all danger of spring frosts is over, so that the tree 
may be relieved of its excessive burden as early as possible. 

Thinning is necessary almost every season with some varieties of 
the Japanese group, such as Beauty and Burbank, and is less so with 
many varieties of the domestica group. 

PROPPING AND BRACING 

Artificial supports are often necessary to prevent the breaking 
down of fruit-laden branches. Slender boards are used for this pur- 
pose and are put in place when the branches start to bend with their 
burden of fruit. 

Wires to fasten opposite branches together, thus preventing their 
being broken by loads of fruit, are used in a number of orchards. 
This means of support is considered by many a satisfactory substi- 
tute for the use of wooden props. A number of methods of using 
wire for supporting branches are employed, the most common being 
to fasten a small wire to the large branches and connect them to a 
ring in the center of the tree. If it is not convenient to fasten the 
outer branches to the center ring they may be wired to a branch 
which has been given support. Connecting the outer branches with 
a wire without the use of a ring in the center is a method favored 
by some. 

The use of wire supports has the advantage of requiring but a 
small outlay for material, is fairly permanent, and does not inter- 
fere with cultivation, irrigation, and fruit picking, as do wooden 
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props. There is often loss of branches by breaking where props are 
loosened and fall when strong winds sway the trees. This is avoided 
by the use of wires. 

Where weakness is found, occasioned by an unsatisfactory crotch, 
or where a large limb has been partially split down, long bolts put 
through the trunk or limb have been used for giving permanent 
support. 

The necessity of branch supports may be partly eliminated by 
pruning, so that wounds will heal quickly and in a manner to de- 
velop a strong framework, by thinning the fruit, and by preventing 
injuries to the tree from sunscald and diseases which cause wood 
decay. 

FERTILIZERS 

Wherever animal manures have been applied to plum orchards in 
the Pacific States excellent results have followed. Owing to the 
shortage of such fertilizers, however, comparatively few orchards 
have been so treated. Quickly available forms of nitrogen are used 
by some growers to improve tree growth and to increase the size of 
the fruit. They have also been used in a number of instances to cause 
a heavier setting of fruit. For this purpose fertilizer is broadcast 
about the trees 3 or 4 weeks before the blossoms appear. Many grow- 
ers claim that decided benefits have followed from this treatment. 

FRUIT HARVEST 

The plum harvest starts as soon as fruit enough to warrant a ship- 
ment reaches sufficient maturity to ripen while in transit to the 
market. This is late in May for the earliest varieties in some sec- 
tions of California. The harvest of other varieties continues until 
August in that State and until late in September in some places in 
Washingon where summer temperatures are lower. With some of 
the Japanese varieties, the fruit of which is very juicy and therefore 
easily bruised, little delay can be allowed for harvesting after the 
fruit reaches shipping condition. Many of the domestica varieties, 
however, have a texture which enables them to become nearly ripe 
on the tree and still reach distant markets in good condition. Fruit 
that ripens slowly in sections where summer temperatures are mod- 
erate or low is sometimes allowed to remain on the tree for a period 
after reaching maturity, without injuring it for market. 

Under average conditions plums ripen unevenly over the tree. 
Therefore two or three pickings must be made, although one or two 
may be sufficient for varieties where the fruit is allowed to become 
well ripened before picking. Harvests are usually 3 or 4 days apart, 
but this period is determined by weather conditions and the variety. 

As badly bruised fruits and those with broken skins are not suitable 
for shipment, care must be exercised in picking and packing the 
fruit. In harvesting, the pickers take the fruit from the tree by hand 
and place it in baskets or buckets for hauling to the packing house. 
Light ladders are used for reaching the fruit on the tall branches. 

In the packing shed where the fruit is to be graded by hand it is 
very carefully poured into bins on packing tables, where it is sorted 
to size and defective plums are removed as the fruit is placed in 
the containers for shipment. This sorting requires considerable 


PLUM AND PRUNE GROWING IN THE PACIFIC STATES 


time, and often much of the bloom that covers the plums is rubbed 
off, seriously detracting from the appearance of the fruit. Excel- 
lent packages, however, are often put up where the grading is done 
by hand. Machines for grading plums to size rapidly and with but 
little if any serious bruising have come into common use. 

For shipping the fruit a crate holding four tin-rimmed veneer 
baskets is the container most commonly used in California, although 
crates, fruit boxes, and lug boxes of different sizes are also used. 
In Idaho the half -bushel basket has largely replaced other containers. 
In central Washington the major part of the crop is shipped in the 
15-pound lug box. 

As a rule, each orchard or farm has its own packing house, which 
is conveniently situated in or near the orchard where the fruit is 



Figure :J0. — A 3-tunnel drier typical of those used by many prune growers 
in the Northwestern States. 


packed and loaded on trucks for transporting to the shipping station, 
although a number of packing houses designed for packing fruit 
from several orchards are operated during the fruit-packing season. 

Laws regarding the quality of fresh fruit and the shipping con- 
tainers are operative in each of the Pacific States and enforced by 
county, district, or State officials. 

The prune harvest is more cheaply and quickly accomplished and 
with less care than is the plum harvest. The fruit is allowed to 
remain on the tree until it is thoroughly ripe and is falling off of its 
own accord. Where jarring is necessary to cause the fruit to fall, it 
is done by striking the branches with light poles or padded clubs. 
The fruit is gathered by hand from the ground or canvas on which 
it falls and is placed in lng boxes for haxiling to the drying yard. 

Owing to the natural humidity and fall rains, the entire output of 
prunes in Washington, Oregon, and Idaho must be dried artificially. 


54 


FARMERS* BULLETIN 1372 


In California the period during which prunes ai^e dried is usually hot 
and dry, and about one-half of the crop is cured in the sun (figs. 30, 



Figukk 31. — A modern large-capacity prune drier aud processing house 

combined. ( Idaho. ) 


31, and 32). During recent years artificial evaporation has come 
into extensive use there as an insurance against the loss of fruit from 
rain. This method of drying is thought to be somewhat more ox- 



Figure 32. — A prune-drying yard in central California. 


pensive than open-air drying, but in case of early fall rains it enables 
the grower to dry his crop without the loss of fruit. It also permits 


PLUM AND PRUNE GROWING IN THE PACIFIC STATES 


the use of dry yards for orchard or other purposes and, when prop- 
erly carried out, gives a more uniform and cleaner product. The 
practice is increasing. About half of the State's prune output is now 
handled in modern mechanical dehydrators. After drying, the fruit is 
taken to the processors to be prepared for market. 

DISEASES AND INSECTS 

A number of diseases and insects attack the plum and prune in the 
Pacific ^ States, They are amenable to control or preventive meas- 
ures, with which the grower should become familiar in anticipation of 
having eventually to make use of them. 

The principal diseases include brown rot, which causes decay of 
the fruit and may affect the small twigs and spurs, or even the blos- 
soms; leaf spot and shot hole fungus, which attack the leaves; and 
heart rot and oak root fungus, which attack the tree. Other diseases 
may occur, but those mentioned are usually the most common. 

The diseases affecting the fruit and foliage are held in check by 
spraying ; those affecting the woody parts of the tree are subject to 
preventive methods only. 

Heart rot is a rather general term commonly applied to the results 
of wood-decaying organisms which find entrance to the heart of the 
tree^ through long stubs left in pruning, bad crotches, or pockets re- 
sulting from improperly formed tree tops, or wounds made in other 
ways. Preventive measures consist obviously in avoiding or elimi- 
nating those means through which the fungi causing decay enter the 
tree. 

Oak root fungus is common on roots of oaks indigenous to some 
of the fruit districts of the Pacific States. The roots of many fruit 
trees are likewise susceptible to this disease. Where it occurs the 
only practicable course is to leave the infected areas unplanted or to 
plant pears propagated on French roots or figs (where these fruits 
are adapted), since these are about the only fruits resistant to this 
disease. California black walnuts are sometimes planted in such 
instances, to be top-worked later to the Persian walnuts. 

Among the most destructive insects that attack plums and prunes 
in the Pacific States are the peach-tree borer, San Jose scale, red 
spider, thrips, twig borer, brown apricot scale, and black scale. 
These, with a few of less general importance, cause heavy losses 
annually to the plum and prune producing industry. 

As climatic and other conditions vary greatly in different regions 
and localities, the plum grower should apply to his State agricul- 
tural experiment station for advice regarding preventive and reme- 
dial measures to be employed for the control of injurious insects 
and diseases with which he is likely to have to contend. Information 
may also be obtained from the United States Department of Agri- 
culture. 
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